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(54) Azole Derivatives. 

(57) The invention concerns novel, phanmaceutically useful compounds of formula I in which Q is a 
5-membered heteroaryl optionally bearing 1 or 2 substituents independently selected from (1-4C)aIkyI 
and halogeno ; 

R 1 is hydrogen, (1-6C)alkyl ( or (1-4C)alkanoyl ; 

R 2 (when not as hereinbelow defined together with X) is hydrogen, (3-12C)cycloalkyl t (3-GC)a\keny, 
phenyl(3-6C)alkenyl, tetrafluorophenyl, pentafluorophenyl, 5- or 6-membered heteroaryl, optionally 
substituted (1-6C)alkyi or optionally substituted phenyl ; 

X is oxy, thio, sulphinyl, sulphonyl or an imino group of formula -NRa- in which Ra is hydrogen, 
(1-6C)alkyl or together with R2 and the adjacent nitrogen atom forms a 4 to 6-membered saturated 
heterocyclic ring ; and 
CM A is N or CT in which T is hydrogen or (1-4C)a!kyl ; 

2 or a pharmaceutical^ acceptable salt thereof; processes for the manufacture of the compounds and 
pharmaceutical compositions containing them. The compounds are useful as adenosine antagonists. 

G> The invention further provides novel intermediates useful in the manufacture of the compounds of 
formula I. 
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This invention concerns novel azole derivatives and, more particularly, certain 2-heteroaryl-triazolo[1,5- 
a][1 ,3 ,5]triazines and pyrazolo[2,3-a][1 f 3 t 5-]triazines which have useful pharmacological properties (and in par- 
ticular antagonise the actions of adenosine such as vasodilation). The invention also includes pharmaceutical 
compositions containing the novel azote derivatives for use in treating certain diseases and disorders affecting 

5 mammalian cardiac, peripheral and/or cerebral vascular systems. Also included are processes for the man- 
ufacture and formulation of the novel azoie derivatives. 

The compound theophylline (1,3-dimethylxanthine) has been used clinically (usually as its ethylene 
diamine salt, which is also known as aminophyHine) as a respiratory stimulant, a centrally acting stimulant a 
bronchodilator, a cardiac stimulant and as a diuretic. This diversity of clinical uses is an indication of the range 

10 of pharmacological actions which have been attributed to theophylline. These include phosphodiesterase inhibi- 
tion, adenosine receptor antagonism, mobilisation of intracellular calcium and the release of catecholamines. 
Recently theophylline has also been reported to be useful in treating myocardial ischaemia (Maseri et at . The 
Lancet 198g, 683-686), skeletal muscle ischaemia ( Picano et al ., Anqiology, 1989, in press) and cerebral 
ischaemia (Skinhoj et al. , Acta. Neurol. Scand., 1970, 46, 129-140). The beneficial effects of theophylline in 

1 5 these ischaemic disorders are believed to be due to a reduction or prevention of the phenomenon known as 
"vascular steal" by virtue of the compound's ability to antagonise the actions of adenosine by blocking the 
adenosine receptors which mediate metabolism-linked vasodilatation. 

The "vascular steal" phenomenon can occur when the major artery supplying a particular vascular bed is 
partially or totally occluded resulting in ischaemia. In this situation, the compromised vascular bed dilates and 

20 blood flow is maintained by either an increase in flow across the narrowed vessel or by an increase in flow 
through the collateral vessels. However, increased metabolic activity in adjacent vascular beds results in 
release of mediators such as adenosine, causing them to dilate, resulting in the limited blood flow to the com- 
promised vascular bed being "stolen" by these adjacent areas. The loss of blood from compromised to normally 
perfused vascular beds by the phenomenon of "vascular steal" further diminishes the blood flow in the com- 

25 promised vascular bed. 

The diversity of pharmacological properties possessed by theophylline make it difficult to use in the regular 
treatment or prevention of occlusive diseases and conditions of the vasculature. Thus, its associated action as 
a phosphodiesterase inhibitor results in cardiac stimulation which is deleterious for patients with myocardial 
ischaemia. Furthermore, the relatively low potency of theophylline means that dose-levels which are therapeuti- 

30 caliy useful are close to those which can cause serious central side-effects. 

Certain 2-heteroaryi-pyrazolo[2,3-a][1 ,3,5]triazines are known from W. Ried and S. Aboul-Fetouh, Tet- 
rahedron, 44(23), 7155-7162, 1988. In addition, European patent application publication no. EP A2 383589, 
published on 22nd August, 1990, names certain other 2-heteroaryl-pyrazolor2,3-aJ[1,3,5]triazines, although no 
details of their preparation are given. No therapeutic use is ascribed to any of these compounds. 

35 Several triazolofl ,5-a][1 ,3,5]triazines and pyrazolo[2,3-a][1 ,3,5]triazines, which do not have a 2-heteroaryi 
substituent have been ascribed therapeutic uses. Thus, certain triazdo[1,5-a3[1,3,5]triazines have been dis- 
closed as bronchoditators (see United States patent no. 4734413). Certain pyrazolo[2,3-a][1,3,5]triazines have 
been variously disclosed as inhibitors of gastric acid secretion (see British patent application publication no. 
2134107 and European patent application publication no. EP A2 0172608); as antiinflammatory agents (see 

ao European patent applications publication nos. EP A2 0172608 and EP A2 207651); as bronchodilators (see 
British patent application publication no. GB 201 6002, Belgian patent no. 81 5405 and United States patent no. 
3995039), and as phosphodiesterase inhibitors (see United States patent no. 3846423). 

We have now discovered (and this is a basis for our invention) that a group of novel 2-heteroaryi-triazo- 
lo[1,5-afl1,3,5]triazines and pyrazolo[2,3-aJ[1,3,5]triazines of formula I defined below are effective antagonists 

45 of the actions of adenosine and in particular of its vasodilatory actions. 

According to the invention there is provided a compound of the formula I set out hereinafter (together with 
the other formulae appearing in Roman numerals)wherein: 

Q is a 5-membered heteroaryl optionally bearing 1 or 2 substituents independently selected from (1-4C)alkyl 
and halogeno; 

50 R 1 is hydrogen, (1-6C)alkyl, or (1-4C)alkanoyl; 

R2 is hydrogen, (3-12C)cycloalkyl, (3-6C)alkenyI, phenyl(3-6C)alkenyl, tetrafluorophenyi, pentafluorophenyl, 5- 
or 6-membered heteroaryl, optionally substituted (1-6C)aikyl or optionally substituted phenyl, 
said optionally substituted alkyl being unsubstttuted or substituted by one of (3-6C)cycloalkyl f optionally sub- 
stituted 5- or 6-membered heteroaryl, optionally substituted phenyl and a group of formula R 10 (CO)nXb(CO) m 

55 in which R 10 is (1-6C)alkyl, (3-6C)cycloalkyl, optionally substituted phenyl or optionally substituted 
phenyl(1-4C)alkyt, n+m is 0 or 1, provided that when m is 0, X and Xb are separated by at least two carbon 
atoms, Xb is oxy, thio, sulphinyl, sulphonyl or an imino group of formula -NRb in which Rb is hydrogen, (1-6C- 
)alkyl or together with R 10 and the adjacent nitrogen atom forms a 4 to 6-membered saturated heterocyclic ring, 
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said optionally substituted 5- or 6-membered heteroaryl being unsubstituted or substituted by 1 or 2 of (1-4C) 
alky), (1-4C)alkoxy and halogeno, 

and any of said optionally substituted phenyl being unsubstituted or substituted by (l-4C)alkylenedioxy or by 
1,2 or 3 of halogeno, cyano, trifluoromethyl, (1-4C)alkoxycarbonyl, hydroxy, (1-4C)aikanoyloxy, benzyioxy, 
halogenobenzyloxy, nitro, and (1-4C)alkyl or alkoxy optionally bearing a group of formula R 11 CO in which R 11 
is (1-4C)alkoxy, (3-6C)alkylamino, (3-6C)cycloalkylamino or [N-(1-4C)alkyl] [N-(1-4C)dialkylamino(1-4C)al- 
kyflamino, and sulphamoyl of formula -S02.NR 3 R 4 in which R 3 and R 4 are independently hydrogen or (1-4C) 
aikyl, or R 3 is hydrogen and R 4 is [(2-5C)alkoxycarbonyl]methyl, carbamoylmethyl or [N-(1-4C)alkylcarbamoyl] 
methyl; and 

X is oxy, thio, sulphinyl, sulphonyl or an imino group of formula -NRa- in which Ra is hydrogen, (1-6C)alkyl or 
together with R 2 and the adjacent nitrogen atom forms a 4 to 6-membered saturated heterocyclic ring; and 
A is N or CT in which T is hydrogen or (1-4C)alkyl; 
or a pharmaceutical^ acceptable salt thereof. 

One group of compounds of general formula I consists of those wherein Q is a 5-membered heteroaryl (e.g. 
furyl or thienyi) optionally bearing 1 or 2 substituents independently selected from (1-4C)alkyl and halogeno; 
X is oxy, thio or an imino group of the formula -WRa- in which Ra is hydrogen or (1-6C)alkyl; R 1 is hydrogen, 
(1-6C)alkyl or (1-4C}alkanoyl; and R2 is: 

(a) phenyl, pyridyl, isoxazolyl, thiadiazolyl, tetrafluorophenyl, pentafluorophenyl, or phenyl bearing 1 , 2 or 
3 substituents independently selected from (1-4C)aikyl, (1-4C)alkoxy, halogeno, cyano, trifluoromethyl, 
nitro, benzyioxy, halogenobenzyloxy, hydroxy, and a sulphamoyl group of the formula -SO^NRW in which 
R 3 and R 4 are independently hydrogen or (1-4C)alkyl, or R 3 is hydrogen and R 4 is [(2-5C)alkoxycar- 
bonyl]methyl, carbamoylmethyl or [N;(l-4C)aikyicarbamoyl]methyl; 

(b) (1-6C)alkyl, (3-12C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, furyl, thienyi, phenyl(1-4C)alkyl, 
fiiryl(l-4C)alkyi, thienyl(1-4C)alkyl, a furyl, thieny! or phenyl moiety of which may itself optionally bear 1 or 
2 substituents independently selected from (1-4C)alkyl, (1-4C)alkoxy and halogeno; or 

(c) a group of the formula R 3 .Xa.CH 2 .CH 2 - in which R s is (1-6C)alkyl or phenyl which latter may optionally 
bear 1 or 2 substituents independently selected from (1-4C)alkyI, (1-4C)alkoxy and halogeno, and Xa is 
oxy, thio, sulphinyl, sulphonyl, imino or N^1-6C)alkyl-imino, or in which the group R s .Xa- is morpholino, 
thiomorpholino, pyrrolidine, piperidino or azetidino; and 

A is N or CT in which T is hydrogen or (1-4C)alkyl; 
or a pharmaceutical^ acceptable salt thereof. 

It will be appreciated that depending on the nature of the substituents, in containing one or more chiral cen- 
tres, the formula I compounds may exist in and be isolated in one or more different enantiomeric or racemic 
forms (or a mixture thereof). It is to be understood that the invention includes any of such forms which possesses 
the property of antagonising the actions of adenosine, it being well known how to prepare individual enan- 
tiomeric forms, for example, by synthesis from appropriate chiral starting materials or by resolution of a racemic 
form. Similarly, the adenosine antagonist properties of a particular form may be readily evaluated, for example 
by use of one or more of the standard in vitro or in vivo screening tests detailed hereinbelow. 

A particular value for Q when it is a 5-membered heteroaryl is, for example, furyl, thienyi, oxazolyl, thiazolyi, 
isoxazolyl or isothiazdyl, which heteroaryl moieties may optionally bear 1 or 2 substituents independently selec- 
ted from methyl, ethyl, fluoro, chloro and bromo. An example of a particularly preferred value for Q is furyl, 
optionally substituted as defined above. The 2-furyl group is preferred. 

A particular value for R 1 when it is alkyl is, for example, methyl, ethyl, propyl or butyl, and when it is alkanoyl 
is, for example, formyl, acetyl or propionyl, of which formyl is preferred. Another preferred value for alkanoyl is 
acetyl. An example of a particularly preferred value for R 1 is hydrogen. 

A particular value for T when it is alkyl is, for example, methyl, ethyl or propyl. 

An example of a particularly preferred value for T is hydrogen, 

A particular value for R 2 when it is alkyl is, for example, methyl, ethyl, isopropyi, propyl, butyl or sec-butyl. 
Another particular value is n-pentyl. 

A particular value for Ra when it is alkyl is, for example, methyl or ethyl. 

Particular values for optional substituents which may be present when R 2 or R 5 is phenyl (or on a phenyl, 
furyl or thienyi moiety attached to alkyl) include, for example: 
for alkyl: methyl or ethyl; 
for alkoxy: methoxy or ethoxy; and 
for halogeno: fluoro, chloro or bromo. 

A particular value for a halogenobenzyloxy substituent which may be present on R 2 when it is phenyl is, 
for example, 4-fiuorobenzyloxy or 4-chlorobenzyloxy. 

A particular value for R 2 when it is alkenyl is allyl. 
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A particular value for R 2 when it is phenylalkenyl is 3-phenyl-2-trans-propenyl. 

Particular values for R 2 when it is 5- or 6-membered heteroaryl include, for example, pyridyl, isoxazolyi or 
thiadiazolyl. 

A particular value for R 3 or R 4 when it is alkyl is, for example, methyl or ethyl. 
5 A particular value for R 4 when it is (alkoxycarbonyi)methyl is, for example, (methoxycarbonyl)methyl or 

(ethoxycarbonyl)methyi, and when it is (f^alkylcarbamoyl)methyl is, for example, (N-methyl- or N-ethylcar- 
bamoyl)methyl. 

A particular value for R 2 when it is cycloalkyl is, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl 
or norbornyl, and when it is cycloalkyialkyl is, for example, one of the latter cycloalkyt moieties attached to 
10 methyl, ethyl {at position 1 or 2 thereof) or propyl (at position 1 , 2 or 3 thereof). 

A particular value for R 2 when it is phenylalkyl, furylalkyi or thienylalkyl is, for example, benzyl, 1-pheny- 
lethyl, 2-phenylethyl, 2-furylmethyl, 3-furylmethyl, 2-thienylmethyl, 3-thienylmethyI or 2-(2-thienyl)ethyl. 

Particular values for optional substituents on alkyl when R 2 is optionally substituted alkyl (such as methyl 
or ethyl) include, for example: 
15 for cycloalkyl: cyclopropyl; 

for optionally substituted 5- or 6-membered heteroaryl: fury), pyridyl or thienyi; 
for a group of formula R 10 (CO)nXb(CO) m : 

forR 10 : methyl, ethyl, n-propyl, cyclohexyl, phenyl or4-hydroxybenzyl, 
forXb: oxy, thio, sulphinyl, imino, methylimino or, together with R 10 , piperidino. 
20 Particular values for optional substituents on phenyl when R 2 is optionally substituted phenyl or optionally 
substituted phenylalkyl (such as 2-phenylethyl) include, for example: 
for aikylenedioxy: methyienedioxy; 
for halogeno: fluoro, chloro or bromo; 
cyano; 
25 trifluoromethyl; 

for alkoxycarbonyl: methoxycarbonyi; 
hydroxy; 

for alkanoyloxy: prvaloyloxy; 
benzyloxy; 

so for halogenobenzyloxy: 4-fluorobenzyloxy or 4-chlorobenzyloxy; nitro; 
for alkyl or alkoxy optionally substituted by a group of formula 

R 11 CO: methyl, methoxy, ethyl, ethoxy, 2-(t-butoxycarbonyl)ethyl, methoxycarbonylmethyl, methoxycar- 
bonylmethoxy, 2-(methoxycarbonyl) ethyl, n-propylaminocarbonyimethyl, n-propylaminocar- 
bonylmethoxy, cyclopentylaminocarbonylethyl, cyclohexylaminocarbonylmethyl, [N-methyl, 
35 N,N-dimethylaminoethyI]aminocarbonyimethyI or [N-methyl, N,N-dimethylaminoethylJaminocar- 

bonylmethoxy; and 

for sulphamoyl: -S0 2 NH 2 or-S0 2 N(CH3) 2 . 
A particular value for R 5 when it is alkyl is, for example, methyl, ethyl, isopropyl, propyl or butyl. 
Particular values for X include, for example, oxy, thio, imino, methylimino or, together with R 2 , morphoiino, 
40 thiomorpholino, pyrroiidino, piperidino or azetidino. 

A particular value for Xa when it is N-alkylimino is, for example, methylimino, ethylimino or propylimino. 
A group of compounds which is of particular interest comprises those compounds of the formula II set out 
hereinafter wherein X is oxy, thio or an imino group of the formula -NRa- in which Ra is hydrogen or (1-6C)alkyl; 
Y is hydrogen, halogeno or (1-4C)alkyl; and R 6 is: 
45 (a) phenyl, pentafluorophenyl, pyridyl, thiadiazolyl, or phenyl bearing 1 or 2 substituents independently 
selected from (1-4C)alkyl, (1-4C)alkoxy, halogeno, cyano, trifluoromethyl, benzyloxy, halogenobenzyloxy 
and hydroxy; 

(b) (1-6C)alkyl, (3-6C)cycloalkyl, norbornyl, (3-6C)cycloalkyl(1-4C)alkyl, furyl, thienyi, phenyl(1-4C)alkyl, 
furyl(1-4C)alkyI, thienyl(1-4C)alkyl, a furyl, thienyi or phenyl moiety of which may itself optionally bear 1 or 

so 2 substituents independently selected from (1-4C)alkyl, (1-4C)alkoxy and halogeno; or 

(c) a group of the formula R 5 .Xa.CH 2 .CH r in which R 5 is (1-6C)aIkyl or phenyl which latter may optionally 
bear 1 or 2 substituents independently selected from (1-4C)alkyl, (1-4C)alkoxy and halogeno, and Xa is 
oxy, thio, sulphinyl, sulphonyl, imino or N-(1-6C)alkylimino, or in which the group R 5 .Xa- is morphoiino, pyr- 
roiidino or piperidino; and A 1 is N or CP in which T 1 is hydrogen or methyl; together with the pharmaceuti- 

55 cally acceptable salts and N-(1 -6C)alkanoyl derivative thereof. 

Specific values for the generic radicals embodied within R 6 include, for example, the appropriate values 
for R 2 defined above. 

Specific values for the group R 2 .X- or R°.X- include, for example, the following:- 

5 
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phenoxy, ethoxy, 4-chlorophenoxy, benzyloxy, 4-benzyloxyphenoxy, 4-(4-chIorobenzyloxy)phenoxy, 4-hyd- 
roxyphenoxy, 4-methoxyphenoxy, 3-fluorophenoxy f 2-phenylethoxy, 2-phenoxyethoxy, 2-methoxyethoxy, 4- 
cyanophenoxy, butoxy, 3-methoxyphenoxy, 2-methoxyphenoxy, 2-fluorophenoxy, allyloxy, 2-(phenyIthio) 
ethoxy, 4-fluorophenoxy, 2-cyanophenoxy, [1,2]isoxazol-3-yloxy, pyrid-3-yloxy, [1,2,5]thiadiazol-3-yloxy, 
5 thiophenoxy, cyclopentylthio, (2-furyimethyl)thk>, methylthio, 2-methoxyphenylthio, benzylthio, cyclohexylami- 
no, propyiamino, aniline, allylamino, pyrrolidino, morpholino, benzylamino, methylamino, ethylamino, isop- 
ropylamino, butylamino, (2-phenylethyl)amino, [S]-(1-phenyletbyl)amino and (2-dimethyiaminoethyl)amino. 

A particularly preferred group of compounds of general formula I consists of those compounds wherein: 
Q is fury!; 

10 R 1 is hydrogen or acetyl; 

R 2 is cyciopentyl, cyclohexyi, tetrafluorophenyl, pentafluorophenyl, pyridyl, thladiazolyl, (4-6C)alkyl, optionally 
substituted pheny»(1-2C)alkyi, optionally substituted phenyl, furyimethyi or pyridylmethyl, 
any of said optionally substituted phenyl being unsubstituted or substituted by methylenedioxy, or by one of 
fluoro, chioro, cyano, trifluoromethyl, methoxycarbonyl, hydroxy, pivaloyloxy, nitro, methyl, methoxy, t- 

15 butoxycarbonylethyi and sulphamoyl; 

X is oxy or imino; A is N or CT in which T is hydrogen; and pharmaceutical^ acceptable salts thereof. 

Of this particularly preferred group of compounds, those wherein R 2 is cyclohexyi, tetrafluorophenyl, 2- 
methylpropyi, phenyl, 2-fluorophenyl, 3-fluorophenyl, 2-chlorophenyl, 3-chIorophenyl, 2-cyanophenyl, 3-cyano- 
phenyl, 2-nitrophenyl, 2-methoxycarbonyi phenyl, 2-methoxyphenyl, 3-methoxyphenyl, 2-methyl phenyl, 

20 3-methylphenyl, 3-trifluoromethylphenyl, benzyl, 2-fluorobenzyi, 3-methoxy benzyl, 2-furylmethyl, 2-phenyIe- 
thyl, 2-{4-chlorophenyl)ethyl l 2-(2-methylphenyl)ethyl, 2-(4-t-butoxycarbonylphenyl)ethyl, 2-(4-hydroxyphenyl) 
ethyl, 2-{4-sulphamoylphenyl)ethyl and 2-(4-pivaloyloxyphenyl)ethyl are especially preferred. 

Particular pharmaceutical^ acceptable salts include, for example, salts with acids affording physiologically 
acceptable anions, for example, salts with strong acids, such as hydrochloric, hydrobromic, sulphuric, phos- 

25 phoric, methanesulphonic and trifluoracetic acids. In addition, for those compounds of formula I which are suf- 
ficiently basic, suitable salts include, for example, salts with organic acids affording a physiologically acceptable 
anion such as salts with oxalic, citric or maleic acid. Certain compounds of formula I, for example those in which 
R 2 comprises a phenol group, may form base salts with bases affording physiologically acceptable cations, such 
as alkali metal and alkaline earth metal salts. 

so Specific compounds of the formula I which are of interest are described hereinafter in the accompanying 
examples. Of these, compounds of particular interest include, for example, the compounds described in Exam- 
ples 1, 3, 4, 12, 17, 18, 19, 24, 27, 32, 38, 44, 72, 75, 81, 82, 83, 84, 102, 118, 129, 136 and 142 or the phar- 
maceutical^ acceptable acid-addition salts thereof, and these are provided as a further feature of the invention. 
The compounds of formula i may be manufactured using procedures analogous to those well known in the 

35 arts of heterocyclic and organic chemistry for the production of structurally analogous compounds. Such pro- 
cedures are included as a further feature of the invention and include the following preferred procedures for 
the manufacture of a compound of the formula I in which R 1 , R 2 , X, A and Q have any of the meanings defined 
above: 

40 (a) The reaction of a compound of the formula HI in which Z is a suitable leaving group, for example 
hydrocarbylsulphonyi such as (1-6C)alkylsu!phony! (such as onethytsulphonyl or ethylsulphonyl), 
aryioxy such as phenoxy or halogono (such as chioro or bromo), with a compound of the formula 
R 2 JCH . 

45 The process is generally carried out under basic conditions. These may be conveniently provided by the 
inherent basicity of the compound of formula R 2 Mi itself, for example when X is imino or when R 2 contains an 
amino group. Alternatively, the basic conditions may be provided by adding a suitable base to the reaction mixt- 
ure. Suitable bases include, for example, tertiary amines such as trimethyiamine, triethylamine, pyridine, 2,6- 
dimethylpyridine and 1,8-dia2abicyclo[5.4.0]undec-7-ene. It will be appreciated that the basic conditions may 

so also be provided by using the compound of the formula R 2 .XH in the form of a salt such as an alkali metal salt, 
for example, a lithium, sodium or potassium salt Such a salt may be prepared separately, or formed jn situ 
immediately prior to the above process (a), by any conventional method, for example by reacting the compound 
of the formula FPXH with an alkali metal (1-4C)aIkoxide, hydroxide or hydride in a suitable solvent or diluent 
such as acetonitrile, 1,2,-dimethoxyethane, t-butyl methyl ether, tetrahydrofuran, ethanol or N,N-dimethylfor- 

55 mamide. 

The process (a) will generally be performed at a temperature in the range, for example, 10 to 120°C and 
conveniently in the range 30 to 80°C and in a suitable solvent or diluent such as acetonitrile, ethanol, tetrahyd- 
rofuran, 1 ,2-dimethoxyethane, t-butyl methyl ether or N,N-dimethylformamide. 



6 
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The starting materials of formula III (certain of which are also compounds of the Invention) may be obtained 
by standard procedures well known in the art. Thus, for example, those compounds of formula III in which Z is 
alkylsulphonyl may be made by oxidation of the corresponding alkylthio derivative of formula IV in which R 7 Is 
(1-6C)alkylthio, using a conventional oxidant such as a peracid, for example, peracetic, perbenzoic or 

5 chloro perbenzoic acid, conveniently at a temperature in the range, for example, 0 to 40 °C, and in a suitable 
solvent or diluent such as dichloromethane or chloroform. Similarly, those compounds of the formula Hi in which 
Z is chloro or bromo may be obtained, for example, by reacting an alkylthio derivative of formula IV (especially 
in which R 7 is methylthio orethylthio) with chlorine or bromine in the presence of hydrogen chloride or hydrogen 
bromide, respectively, at a temperature in the general range, for example, -20 to 15 °C and in a generally inert 

10 polar solvent such as ethanol or 2-propanol. The compounds of formula 111 in which Z is phenoxy may conve- 
niently be prepared by one of processes (b) to (e) described hereinafter. 

The starting alkylthio starting materials of formula IV (certain of which are also compounds of the invention) 
may themselves be obtained, for example, by reaction of a compound of the formula V with the appropriate 
diaikyl N-cyanodithioiminocarbonate of formula VI, in which R 7 has any of the meanings defined above, at ele- 

15 vated temperature in the range, for example, 60 to 200 °C, conveniently as a melt in the absence of solvent or 
diluent, to give the compound of formula IV in which R 1 is hydrogen. When a compound of formula I in which 
R 1 is alky! is required, the compound of formula IV in which R 1 is hydrogen may be alkylated or acylated in 
conventional manner. 

It will be understood that in some circumstances, when A is N, some of the isomeric 7-a!kylthio-5-amino 
20 compound of formula IVa may also be obtained during the reaction of the formula V and VI compounds and 
that this material may be separated by conventional procedures, for example by chromatography. 

The starting compounds of formula V wherein A is N may themselves be obtained, for example by reacting 
the appropriate iminoether of the formula Q.C(OR)=NH in which R is (1-4C)alkyl such as methyl or ethyl (formed 
from the corresponding nitrile of the formula Q.C N and alcohol of the formula R.OH in the presence of an anhydr- 
25 ous acid such as hydrogen chloride) with an aminoguanidine salt (especially the nitrate) in the presence of a 
suitable base, such as pyridine or 2,6-lutidine, which may also be used as the reaction solvent, at a temperature 
in the range, for example, 60-120 °C. 

The starting compounds of formula V wherein A is CT may themselves be obtained, for example by reacting 
the appropriate ester of the formula Q.CO z R (in which R is lower alkyi such as methyl or ethyl) under basic 
30 conditions with an alkali metal salt of the formula T.CHM.CN (in which M is an alkali metal such as sodium or 
lithium), conveniently produced in situ by adding a nitrile of the formula T.CH 2 .CN to a solution of the alkali metal 
in liquid ammonia, to give the corresponding cyanoalkyl ketone of the formula CLCO.CH{T).CM. The latter com- 
pound is then cyclised with hydrazine, for example by heating in a suitable solvent or diluent such as ethanol 
or propano) to give the required pyrazole of formula V. 

35 

(b) For those compounds of formula I in which X is thio or oxy, a compound of the formula V is 
reacted at elevated temperature with a compound of formula VII in which X is thio or oxy. 

The process is generally performed at a temperature in the general range, for example, 60 to 200 °C and 
40 may be performed in the absence of any solvent or diluent especially when R 2 is alkyl or phenyl. Otherwise 
any conventional solvent or diluent may conveniently be used which is generally inert and of adequate boiling 
point. It will be appreciated that, under certain circumstances for example when the reaction is performed at 
temperatures only slightly above room temperature, it is possible to produce significant quantities of the ther- 
modynamically less stable, isomeric [1,2,4]triazolo[4,3-a][1,3,5]m'azine derivative of the formula VIM, and this 
45 isomeric material may be separated by conventional procedures such as chromatography. 

(c) The invention accordingly provides a further process for preparing a compound of formula I in 
which A is N, in which a [1,2 f 4]triazolo[4,3-a][1 ,3,5]triazine derivative of the formula VIII is rearranged. 

so The rearrangement is generally carried out by heating the compound of formula VIII in a suitable solvent 
or diluent, for example, a (1-6C)alkanol, such as ethanol, 2-propanol or butanol, at a temperature in the general 
range, for example, 60 to 140 °C. The rearrangement may optionally be earned out in the presence of an acid 
or base catalyst, for example an alkali metal alkoxide or hydroxide such as sodium hydroxide. 

The starting materials of formula VIII may be obtained, for example, as described in connection with (b) 

55 above as illustrated in Example 4 hereinafter or by conventional techniques of heterocyclic chemistry. 
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(d) for those compounds of formula I in which R 2 is hydroxyphenyl, a corresponding derivative of 
formula I in which the hydroxy group is protected, for example with a benzyl group, is deprotected. 

The protecting group and deprotection conditions are those well known in the art for use with hydroxy 
5 groups and which are compatible with the presence of other reactive groups in the formula I compound. Thus, 
for example, a benzyl group may be removed by hydrogenation in the presence of a suitable catalyst such as 
palladium-on-carbon at or about atmospheric pressure of hydrogen in a suitable inert diluent or solvent such 
as methanol, ethanol or t-butyl methyl ether and at or about ambient temperature. 

The protected derivatives of formula I may in general be made using analogous procedures to processes 
10 (a)-{c) above but starting from the appropriately protected starting materials. 

(©) for those compounds of formula I in which A is N and R 1 is hydrogen or (1-6C)alkyl, a compound 
of formula X in which Za is a suitable leaving group, for example aryloxy (such as phenoxy), 
alkylthio (such as methylthio) or halogeno (such as chloro or bromo) is reacted with a compound of 
15 formula R 1 NHa. 

The process is conveniently effected at a temperature in the range of, for example, from 0 to 1 00°C. Suitable 
solvents for the process include alcohols such as ethanol and ethers such as tetrahydrofuran. When R 1 is hyd- 
rogen, it is particularly convenient to employ a solution of ammonia in an alcohol, such as ethanol, at ambient 
20 temperature. 

The starting materials of formula X may be obtained by dehydrating a compound of formula XI. Suitable 
dehydration agents include, for example, phosphorus pentoxide or a sulphonyl chloride such as p-toluenesul- 
phonylchloride. The dehydration is conveniently effected at a temperature in the range of from 60-1 80°C. When 
phosphorus pentoxide is used, convenient solvents include the aromatic hydrocarbons such as xylene or 
25 toluene. When a sulphonyl chloride is used, convenient solvents include tertiary amines such as pyridine. 

It will be appreciated that the compounds of formula X in which 2a represents alkylthio correspond with 
the compounds of formula IVa whose preparation is described hereinbefore. 

The compounds of formula XI may be obtained by reacting a compound of formula XII with a compound 
of formula QCOHal in which Hal is a halogen atom such as a chlorine atom. The reaction is conveniently effected 
30 at a temperature in the range of from -1 0 to 40°C. Suitable solvents for the reaction include halogenated hyd- 
rocarbons such as dichloromethane. 

The compounds of formula XII may be obtained by reacting a compound of formula XIII in which Zb is a 
leaving group as defined for Za with hydrazine. 

Alternatively, the compounds of formula XI may be obtained by reacting a compound of formula XIII with 
35 a compound of formula QCONHNH* 

Process (e) is particularly suitable for preparing compounds of formula I in which R 2 X is phenoxy, starting 
from the compound of formula XIII in which R 2 X and Za are phenoxy. 

It will be appreciated that those compounds in which R 1 is other than hydrogen may also be obtained by 
carrying out a conventional alkyiation or acylation of the corresponding formula I compound in which R 1 is hyd- 
40 rogen obtained by one of processes (a)-(d) above. 

It wil also be appreciated that those compounds of formula I in which R 2 contains an acyioxy group, for 
example where R 2 is (1-4C)alkanoyIoxyphenyi or (1-4C)alkanoyloxyphenyt(1-6C)alkyl, may be prepared by 
abating the corresponding compounds of formula I in which R 2 comprises a hydroxy group, as for example 
where R 2 is hydroxyphenyl or hydroxyphenyl(1-4C)alkyl. The acylation may be conducted by reaction with any 
45 conventional acylating agent, for example a (1-4C)alkanoyi halide or (1-4C)alkanoic acid anhydride. 

Compounds of formula I wherein X, Xa or Xb is sulphinyl or sulphonyl may conveniently be prepared by 
oxidising the corresponding compounds of formula I wherein X, Xa or Xb is thio or sulphinyl. Suitable oxidising 
agents include for example, peracids such as peraceBc, perbenzoic or chloroperbenzoic acid. The oxidation 
is conveniently effected at a temperature in the range of from 0 to 40°C. Suitable solvents include halogenated 
so hydrocarbons such as dichloromethane or chloroform. 

Whereafter, when a pharmaceutically acceptable salt is required, it may be obtained, for example, by react- 
ing a compound of formula I with the appropriate acid or base affording a physiologically acceptable ion or 
another conventional procedure. 

Similarly, when an optically active form of a chiral compound of formula I is required, either one of processes 
55 (a)-(e) above may be carried out using the appropriate optically active starting material or else a racemic form 
may be resolved by a conventional procedure, for example, using an optically active form of a suitable acid. 

Certain of the starting materials used in the processes according to the invention are novel, and these are 
provided as further aspects of the invention. For example, the invention provides compounds of formula V in 
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which A is N and Q is as defined hereinabove, and acid addition salts thereof (e.g., hydrochloride salts). The 
invention also provides compounds of formula VIII in which Q, R\ R 2 and X are as defined hereinabove. The 
invention also provides compounds of formula X in which Q, R 2 , X and Za are as defined hereinabove. 
As stated above, the compounds of the invention possess the property of antagonising one or more of the 
5 physiological actions of adenosine and are valuable in the treatment of diseases and medical conditions affect- 
ing the mammalian cardiac, peripheral and/or cerebral vascular systems, such as ischaemic heart disease, 
peripheral vascular disease (claudication) and cerebral ischaemia. The compounds may also be useful in the 
treatment of migraine. 

The effects of compounds of formula I as adenosine receptor antagonists may be demonstrated in one or 
10 more of the following standard in vitro and/or in vivo tests. 

(a) A 2 Adenosine receptor affinity test 

This test involves the ability of a test adenosine antagonist to displace the known adenosine mimetic agent 

15 PH]-N-ethylcarboxamidoadenosine (NECA) from binding sites on membrane preparations derived from the rat 
phaeochromocytoma cell line PC 12 (available from the Beatson Institute, Glasgow). The basic procedure has 
been described by Williams et al (J. Neurochemistry , 1987, 48(2), 498-502). 

The membrane preparation is obtained as follows: Frozen pellets of PC12 cells are washed twice with ice 
cold, buffered, physiological saline and the cells recovered by centrifugation (1500G) at 3°C. The separated 

20 ceils are then suspended in hypotonic solution (distilled water), allowed to stand on ice for 30 minutes and are 
then carefully homogenized using a standard high-speed homogeniser with periodic ice-cooling to obtain a fine 
suspension. The homogenate is centrifuged (48000G) and the pellet is resuspended in 50 mM tris-HCI buffer, 
pH 7.4 containing adenosine deaminase (5 units/ml, Type VII from calf intestinal mucosa, available from Sigma 
Chemical Corporation, under reference no. A1280). The mixture is then incubated at 37°C. After 20 minutes, 

25 the reaction is terminated by dilution with ice-cold buffer and transfer onto ice. The material obtained containing 
the ceil membranes is recovered by centrifugation and washed by resuspension in buffer and recentrifugation. 
The pellet produced is then resuspended in ice-cold buffer using a hand-driven homogenizes The resultant 
membrane suspension is frozen and stored under liquid nitrogen until required. 

Binding studies are carried out in microtitre plates, the assay mixtures being buffered in 50 mM tris-HCI, 

30 pH 7.4 at room temperature. The test compound is dissolved in dimethyl sulphoxide (DMSO) and then diluted 
with assay buffer to give the test solutions. [The final concentration of DMSO is not allowed to exceed 1% by 
volume, at which level it does not affect radioligand binding to the membrane receptor.] Incubations are per- 
formed at 30°C for 90 minutes in a total volume of 150 ul comprising the test solution or buffer (50 uJ), tritiated 
NECA (50 uJ) and membrane suspension (50 ul). After incubation, the samples are rapidly filtered over glass- 

35 fibre mats and the filter mats are washed to remove non-receptor-bound radioligand. Receptor-bound radioli- 
gand entrapped on the filter mats is then determined by liquid scintillation counting. Filtration and washing are 
carried out using a conventional vacuum filtration cell harvester. The specific binding (defined as the difference 
between the total binding and the non-specific binding) in the presence of the particular test compound is deter- 
mined and compared with the control value. Results are conveniently expressed as the negative logarithm of 

40 the concentration required to cause a 50% displacement of control specific binding (pICso). 

In general, compounds of the formula I showing antagonist activity in this assay typically show a pICso in 
the above test (a) of 6 or more. Thus for example, the compound of Example 1 herein shows a pICso of about 
8, and the compound of Example 119 herein shows a piCso of about 8.5. Using the same test procedure, the 
known compound 1 ,3-dimethyixanthine typically shows a pICso of about 5. 

45 

(b) Guinea-pig Aortic Constriction Test 

This test has been described by Collis et aL (British J . Pharmacology. 1989, 97, 1274-1278) and involves 
the assessment of the ability of a test compound to antagonise the attenuatory effect of adenosine on phenylep- 
50 hrine induced constriction of a guinea-pig aortic ring preparation, an effect mediated via the adenosine receptor 
known as A 2 . 

The aortic ring preparation is obtained as follows:- Sections (3-5 mm) of guinea pig thoracic aorta (from 
Dunkin Hartley strain, 250-400g males) are mounted in organ baths containing oxygenated Krebs solution (95% 
0 2 : 5% COJ at 37°C. P"he nucleoside transport inhibitor, dipyridamole (1 0 uM) is present in the Krebs solution]. 
55 The isometric tension development is recorded and the tissue placed under a resting tension of 1 g and allowed 
to equilibrate for 1 hour. The aortic ring preparation is then sensitised to 1 0 5 M phenylephrine. Erythro-9-(2-hyd- 
roxy-3-nonyl)adenine (EHNA) (1 0 uM) is added to the preparation and after 1 0 minutes the tissue is constricted 
to approximately 50% maximum by adding 3 x lO^M phenylephrine. Adenosine is next added cumulatively 
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(1 0- 7 M to 1 0-3M) and the evoked relaxation is measured. After washout for 20 minutes, a 1 0^M solution of the 
test compound in DMSO (maximum 1 % by volume) diluted with Krebs solution is added and left to equilibrate 
for 30 minutes. Twenty minutes into the equilibration period further EHNA (1 0 uM) is added to the preparation 
and 1 0 minutes later phenylephrine (3 x 10-*M) is introduced to produce constrictive tone again. A repeat dose 

s response curve to adenosine is then carried out followed by washout. 

Test compounds are assessed by plotting the percentage relaxation observed against the logarithm of the 
adenosine concentration, competitive adenosine antagonism producing a parallel shift in the standard 
adenosine concentration/relaxation (dose response) curve. The dose ratio (DR) is calculated from the ratio of 
the concentration of adenosine to produce a 50% relaxation (ED50) in the presence of the test antagonist divided 

10 by the ED50 concentration of adenosine in the absence of the test antagonist for each aortic ring. Significant 
antagonist activity in this assay is indicated by a DR of >2. The pA2 value, which is an estimate of the concen- 
tration of antagonist to give a dose ratio of 2, may also be calculated using a standard computation technique. 
In general, compounds of formula I showing antagonist activity in this assay have a pA2 of 6 or more. Thus, 
the compound of Example 1 herein has a pA2 of 7.4; and the compound of Example 119 herein has a pA2 of 

15 7.3. Using the same test procedure the known compound, 1,3-dimethyixanthine, has a pA2 of about 5. 

(c) Guinea-pig Atrial Bradycardia Test 

This test has also been described by Collis et aL (British J. Pharmacology. 1 989, 97, 1274-1278) and invol- 

20 ves the ability of a test compound to antagonise the bradycardic effect of the adenosine mimetic, 2-chloroade- 
nosine, in a beating guinea-pig atrial preparation, an effect mediated via the adenosine receptor known as A,. 

The atrial pair preparation may be obtained as follows:Atrial pairs are obtained from guinea-pigs (Dunkin 
Hartley strain, 250-400g males) and mounted in organ baths containing oxygenated Krebs buffer solution (95% 
O2; 5% C02)at37°C. The spontaneously beating atria are then placed under a resting tension of 1 g and allowed 

25 to equBibrate for 50 minutes with continuous overflow. Overflow is then stopped and adenosine deaminase (1 
Unit\ml) added to prevent the accumulation of endogenously produced adenosine. After equilibration for 15 
minutes, a cumulative dose response curve to the adenosine mimetic, 2-chIoroadenosine (10-*M to 10-*M) is 
administered to produce a maximal slowing of atrial rate. After washout during 30 minutes, adenosine deami- 
nase is readministered to the bath which is allowed to equilibrate for 15 minutes. A 10-«M solution of the test 

30 compound in DMSO is then added to the bath which is left to incubate for 30 minutes. Any effect on the beating 
rate due to the test compound is noted before the dose response curve to 2-chloroadenosine is repeated. Com- 
pounds which are adenosine antagonists attenuate the 2-chloroadenosine response. 

Test compounds are assessed by comparing dose response curves to 2-chloroadenosine alone with those 
obtained in the presence of the compound. Competitive adenosine antagonists produce a parallel shift in the 

35 2-chloroadenosine dose response curve. The dose ratio (DR) is calculated from the ratio of the concentration 
of 2-chloroadenosine to produce a 50% reduction in atrial rate (ED50) in the presence of the test compound 
divided by the ED50 concentration of 2-chloroadenosine in the absence of the test compound for each atrial 
pair. The pA2 is then obtained in an analogous manner to that referred to in (b) above. In general, compounds 
of formula I showing antagonist activity in this assay have a pA2 of about 6. Thus the compound of Example 

40 1 herein has a pA2 of 6.2 and the compound of Example 119 herein has a pA2 of 6.0. Similarly, the known 
compound, 1,3-dimethylxanthine, typically shows a pA2 of about 5. 

(d) Anaesthetised cat blood pressure Test 

45 This test assesses the ability of a test compound to antagonise the fall in diastolic blood pressure produced 
by administration of the adenosine mimetic, 2-chloroadenosine. 

Male cats (2-3 kg) are anaesthetised with sodium pentobarbitone (45 mg/kg, ip). The following blood ves- 
sels are catheterised: right jugular vein (for infusion of the anaesthetic at approximately 7 mg/kg per hour as 
a 3 mg/ml solution in isotonic saline), the left jugular vein (for administration of test agents) and the right common 

so carotid artery (for monitoring blood pressure and pulse rate). The blood gas status and pH are determined, and 
are maintained within physiological limits, before administration of 2-chloroadenosine. A control dose response 
curve (DRC) to 2-chloroadenosine (0.3 to 30 ug/kg) against the fail in diastolic blood pressure is determined. 
A solution of the test compound in a mixture of 50% v/v polyethylene glycol (PEG) 400 and 0.1 M sodium hyd- 
roxide is then administered i.v. and after 15 minutes the DRC to 2-chloroadenosine is determined. This pro- 

55 cedure is repeated twice with blood gases and pH being monitored and maintained within physiological limits 
between each DRC. The concentration of 2-chloroadenosine required to cause a 30 mm Hg fall in diastolic blood 
pressure is then calculated for each dose of test compound and a Schild plot constructed for those which pro- 
duce a dose ratio (DR) of >2. From this plot a K B value is determined. In general compounds of formula I showing 
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activity in this test possess a K B of 1 mg/kg (or much less). For example the compound of Example 1 has a Kb 
of 30 jig/kg and the compound of Example 119 has a Kb of 0.7 mg/kg. 

The above Test (d) may conveniently be modified to allow evaluation of orally administered test compounds 
by administering the test compound to conscious cats with indwelling arterial and venous catheters and measur- 
5 ing the effect in preventing an adenosine induced decrease in blood pressure. Those compounds of formula I 
which show oral activity, for example the compound of Example 1, show significant adenosine antagonist 
activity at a dose of 1 - 3 mg/kg or less without any sign of overt toxicity at several times the minimum effective 
dose. 

10 (e) Anaesthetised dog Test 

This test involves the assessment of the effects of a test compound on antagonising the actions of 
adenosine in lowering heart rate and increasing vasodilation (as measured by a fall in hind-limb perfusion press- 
ure). 

is Beagles (12- 18 kg) are anaesthetised with sodium pentobarbitone (50 mg/kg, iv). The following blood ves- 
sels are catheterised: right jugular vein (for infusion of the anaesthetic at approximately 1 12 mg per hour as a 
3 mg/ml solution in isotonic saline), right brachial vein (for administration of drugs and test agents), right brachial 
artery (for measurement of systemic blood pressure and pulse rate) and the left carotid artery (for administration 
of adenosine into the left ventricle). Both vagi, the right femoral and sciatic nerves are Hgated and severed. A 

20 bolus injection of 1250 U heparin is administered before perfusing the right hindlimb at constant blood flow with 
blood from the iliac artery. The right leg is tied just below the ankle. Xamoterol (1 mg/kg) is then administered 
to the animal to stabilise heart rate at a high level and nitrobenzylthioinosine (NBTl, 0.5 mg/kg) to inhibit the 
uptake of adenosine. The animal is sensitised to adenosine during the equilibration time following NBTl by car- 
rying out a dose response curve (DRC). During this time any blood gas or pH imbalance is corrected. A control 

25 DRC is performed followed by up to three DRC's after cumulative administration of the test compound (as des- 
cribed in (d) above). Each DRC is carried out 15 minutes after administration of test compound and after the 
measured parameters of heart rate and hindlimb perfusion pressure have returned to a stable state. Similarly, 
blood gases and pH are maintained within physiological limits throughout the evaluation. 

The amount of adenosine required to cause a 50% fall in measured parameter (ED50) Le. heart rate and 

50 hindlimb perfusion pressure is calculated for each does of test compound and a Schild plot constructed. From 
this plot a Kb value is determined for antagonism of heart rate response and vasodilator response to adenosine. 
In general, compounds of formula I showing activity in this test possess a Kb of 1 mg/kg (or much less) for 
antagonism of vasodilator response to adenosine with no indication of toxic or other untoward properties at 
doses several times greater than the minimum effective dose. For example the compound of Example 1 has 

35 a Kb of 30 ug/kg and the compound of Example 119 has a Kb of 1.1 mg/kg. 

f) Anaesthetised cat exercise hyperaemia test 

This test involves assessment of the effect of a test compound to antagonise the vasodilatation response 
40 which occurs during twitch contraction of skeletal muscle. The vasodilation is mediated partly by the release 
of endogenous adenosine from the contracting skeletal muscle. 

Cats (2.4-3.6 kg) are anaesthetised with sodium pentobarbitone (50 mg.kg- 1 ip). The following blood ves- 
sels are catheterized: left jugular vein (for infusion of anaesthetic, at approximately 0.12 mg~ 1 min- 1 as a 6 
mg.mM solution in isotonic saline), right external jugular vein (for administration of drugs and test compounds), 
45 right common carotid artery (for measurement of systemic arterial blood pressure and pulse rate) and right brac- 
hial artery (for withdrawal of blood). 

Blood flow to the left hind limb is measured with an electromagnetic flow probe around the left external 
iliac artery. The whole of the left hind limb is made to contract at 3Hz for 20 minutes duration by stimulating 
the sciatic and femoral nerves. Active tension produced by the extensor dig'rtorum longus and peroneous longus 
50 muscles is measured isometrically with a force transducer. Exercise is repeated twice within the same animal, 
in either the absence or presence of the test compound. Test compounds are assessed for their ability to reduce 
the vasodilatation during skeletal muscle contraction. 

In general, compounds of formula t, for example the compound of Example 1, produce significant inhibition 
of vasodilatation during exercise over the range, 0.1-1 mg.kg- 1 . The known compound, 1,3-dimethyixanthine, 
55 produces significant inhibition at 1 0 mg.kg- 1 . 

In general, the majority of compounds of formula I show activity as adenosine antagonists which Is pre- 
dominantly selective for adenosine A 2 receptors. 

The compounds of the invention are generally best administered to warm-blooded animals for therapeutic 
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or prophylactic purposes in the treatment or prevention of cardiovascular diseases and adverse conditions in 
the form of a pharmaceutical composition comprising said compound of formula I or a pharmaceutical ly accept- 
able salt thereof, in admixture or together with a pharmaceutically acceptable diluent or carrier. Such compo- 
sitions are provided as a further feature of the invention. 

5 In general, it is envisaged that a compound of formula 1 will be administered orally, intravenously or by some 
other medically acceptable route (such as by inhalation, insufflation, sub-lingual or transdermal means) so that 
a dose in the general range, for example, 0.001 mg to 1 0 (and more particularly in the range, for example, 0.05 
to 5 img/kg) mg/kg body weight is received. However, it will be understood that the precise dose administered 
will necessarily vary according to the nature and severity of the disease or condition being treated and on the 

10 age and sex of the patient 

A composition according to the invention may be in a variety of dosage forms. For example, it may be in 
the form of tablets, capsules, solutions or suspensions for oral administration; in the form of a suppository for 
rectal administration; in the form of a sterile solution or suspension for administration by intravenous or 
intramuscular injection; in the form of an aerosol or a nebuliser solution or suspension, for administration by 

15 inhalation; in the form of a powder, together with pharmaceutically acceptable inert solid diluents such as lac- 
tose, for administration by insufflation; or in the form of a skin patch for transdermal administration. The compo- 
sitions may conveniently be in unit dose from containing, for example, 5 - 200 mg of the compound of formula 
I or an equivalent amount of a pharmaceutically acceptable salt thereof. 

The compositions may be obtained by conventional procedures using pharmaceutically acceptable diluents 

20 and carriers weil known in the art. Tablets and capsules for oral administration may conveniently be formed 
with an enteric coating (such as one based on cellulose acetate phthalate) to minimise the contact of the active 
ingredient of formula I with stomach acids. 

The compositions of the invention may also contain one or more agents known to be of value in the diseases 
or conditions of the cardiovasculature intended to be treated. Thus, they may contain, in addition to the com- 

25 pound of formula i, for example: a known platelet aggregation inhibitor, prostanoid constrictor antagonist or 
synthase inhibitor (thromboxane A 2 antagonist or synthase inhibitor), cyclooxygenase inhibitor, hypolipidemic 
agent, anti-hypertensive agent, inotropic agent, beta-adrenergic blocker, thrombolytic agent or a vasodilator. 

In addition to their use in therapeutic medicine, the compounds of formula I are also useful as pharmacologi- 
cal tools in the development and standardisation of test systems for the evaluation of new cardiovascular agents 

30 in laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice. 

The invention will now be illustrated by the following non-limiting Examples in which, unless otherwise 
stated:- 

(i) evaporations were carried out by rotary evaporation in vacuo ; 
(H) operations were carried out at room temperature, that is in the range 18-26°C; 
35 (iii) flash column chromatography or medium pressure liquid chromatography (MPLC) was performed on 
silica gel [either Fluka Kieselgel 60 (catalogue no. 60738) obtained from Fluka AG, Buchs, Switzerland, or 
Merck Kieselgel Art 9385, obtained from E Merck, Darmstadt, Germany]; 

(iv) yields are given for Blustration only and are not necessarily the maximum attainable by diligent process 
development; 

40 (v) proton NMR spectra were normally determined at 200 MHz in deuterated dimethyl sulphoxide as sol- 
vent, using tetramethylsilane (TMS) as an internal standard, and are expressed as chemical shifts (delta 
values) in parts per million relative to TMS using conventional abbreviations for designation of major peaks: 
s, singlet; m, multiple^ t, triplet, br, broad; d.doublet; q.quartet; and 
(vi) all end-products were characterised by microanalysis, NMR and/or mass spectroscopy. 

45 

Example 1 

Phenol (6.4 g) and 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU, 3.8 ml) were added to a suspension of 7- 
amino-2K2-furyl)-5-meth^ (6.4 g) in dimethoxyethane (150 ml) 

so and the resulting mixture was heated under reflux for 1 hour, after which time thin layer chromatographic (TLC) 
analysts on silica plates (eluant 5-1 0% Wv ethyl acetate in dichloromethane) indicated that no methylsulphony! 
starting material remained. The solvent was evaporated and the residue was purified by column 
chromatography on silica (250 g) eluting with an increasing amount of ethyl acetate in dichloromethane (5-1 0% 
v/v). The colourless amorphous solid (5.4 g) thereby obtained was crystallised from ethanol to give 7-amino- 

55 a^furyl^S-phenoxy-Jl^^iazoloIl^alll^^triasine (3.4 g) as colourless fluffy crystals, m.p. 250- 
252°C; microanalysis, found: C.56.7; H.4.1; N.26.2%; C 14 H 10 N 6 O 2 . O.SCzHgOH requires: C.56.8; H,4.1; 
N,26.5%; NMR: 1.05 (t, 1.5H, C&CH 2 OH), 3.45(q, 1H, CH*CH,Om. 4.3(br s, 0.5H, CH 3 CH 2 OH), 6.7 (dd, 1H, 
furyWH), 7.1(d, 1H, furyi-3H), 7.3(m, 3H, phenoxy), 7.4(m, 2H, phenoxy), 7.9(d, 1H, furyl-5H), 8.8-9.1(d, 2H, 
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NH2); m/e 294 (M+). 

The necessary starting material was prepared as follows:- 

(1) Hydrogen chloride gas (20.0g) was bubbled into an ice-cooled mixture of 2-furonitrile (46.5 g) and abso- 
lute ethanol (23.0 g). After addition of the gas, solid crystallised from the mixture. The crystalline solid was 

5 collected by filtration and heated in pyridine (300 ml) with aminoguanidine nitrate (56.0 g) under reflux for 

4 hours. The mixture was cooled, solid material removed by filtration and the filtrate evaporated to give 
crude 3-amino-5-(2-fuiyl)-1,2,4-triazole. This material was purified by treatment with nitric acid (400 ml of 
50% v/v). The crystalline sal t which formed was collected by filtration, washed sequentially with water (1 00 
ml) and ethanol (50 ml) and air dried to give 3-amino-5-(2-furyl)-1,2,4-triazole nitrate (45.0 g) f m.p. 130- 

10 1 33°C (decomp.). Several batches (184.0g) of this salt (1 84 g) were suspended in hot water (400 ml) and 

sodium carbonate (46.0 g) was added in portions. The basic solution obtained was allowed to cool to give 
3-amino-5-(2-furyl)-1,2,4-tria2ole (82.0 g) as colourless prisms, m.p. 204-206°C; NMR 6.05(s, 2H t Nhy, 
6.6(s, 1H,furyl-4H), 6.7(s, 1H, furyl-3H), 7.7(s,1H, furyl-5H), 12.05(brs,1H NH). 

(2) An intimate mixture of 3-amino-5-(2-furyl)-1,2,4-triazole (33.0 g) and dimethyl N-cyanodithioiminocar- 
is bonate (33.0 g) was heated at 170°C for 1 hour, under a slow stream of argon. After cooling, the resulting 

solid was purified by column chromatography on silica (600 g) eluting with an increasing amount of ethyl 
acetate in dichloromethane (5-10% v/v) to give 7-amino-2-(2-furyl)-5-methy!thio-[1,2 r 4]tria2olo[1,5- 
a][1,3,5]triazine as a colourless solid (11.1 g), essentially pure by TLC, which was used without further 
purification. [A small amount of the above solid was recrystaJlised from ethanol to give, crystals, m.p. 238- 
20 240°C; microanalysis, found: C.44.0; H.3.3; N.33.7; CsHsNgSO. O.O5C2H5OH requires C.43.6; H.3.3; 

N,33.6; NMR 1 .05 and 3.4 (t+q, ethanol of crystallisation), 2.5 (s, 3H, CH3S-), 6.7(dd, 1 H, furyMH), 7.2(d, 
1H, furyl-3H). 7.7(d, 1H, furyl-5H) 8.7-9.0(br d, 2H, NH2); m/e 248 (m + ). 

(3) A solution of 3-chloroperoxybenzoic acid (50% strength, 45.0g) in dichloromethane (300 ml) was added 
to a stirred, ice-cooled suspension of 7-amino-2-(2-fury!)-5-iTteth^ 

25 (8.0 g) in dichloromethane (300 ml). The residual aqueous layer was discarded. The resulting suspension 
was allowed to warm to ambient temperature and stirred for 16 hours. The solvent was evaporated and 
ethanol (150 ml) was added to the residue. The suspension obtained was left to stand for 30 minutes with 
occasional swirling. The solid was then collected by titration, washed with ethanol and dried to give 7-aml- 
no-2-(2-furyl)-5-methylsu!phonyl-[1 f 2,4]triazolot1,5-a][1 l 3 l 5]triazine (6.6 g) as colourless solid, NMR: 

30 3.3(s, 3H), CH 3 .S02), 6.7(q, 1H, furyl-4H), 7.3(q, 1H, furyl-3H), 7.9(q, 1H, furyl-5H), 9.4-9.8(d, 2H, NHj), 

which was used without further purification. 

Example 2 

35 Thiophenol (0.4 ml) and DBU (0.7ml) were added to a suspension of 7-amino-2-(2-furyl)-5-iTietiiylsul- 

phonyl-[1,2,4]tria2olo[1,5-a]t1,3,5]tria2ine (1.0 g) in acetonitrile (50 ml) and the resulting suspension was 
heated under reflux for 16 hours. The solvent was evaporated and the residue was purified by column 
chromatography on silica (75 g) eluting sequentially with dichloromethane and then ethyl acetate in 
dichloromethane (1:9 v/v) to give the product as an amorphous solid (0.4g). This was crystallised from ethanol 

40 to give 7-amino-2-(2-furyl)-5-thiophenoxy-[1 as colourless prisms (0.25g), 

m.p. 301-302°C; microanalysis, found: C54.4; H,3.1; N,27.3%; C 14 H 10 N e SO requires: C.54.2; H.3.2; N,27.1%; 
NMR: 6.7(dd, 1H, furyl-4H), 7.1(d, 1H, furyl«3H), 7.5(m, 3H, thiophenoxy), 7.65(m, 2H, thiophenoxy), 7.9(d, 1H, 
furyi-5H), 8.8-9.0(d, 2H, NH2); m/e 310 (M + ). 

45 Example 3 

Propylamine (6.0ml) was added to a stirred suspension of 7-amino-2-(2-furyl)-5-methylsulphonyl- 
[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine (2.0 g) in acetonitrile (30 ml) and stirring was continued for 4 hours. The sol- 
vent was evaporated and the residue was purified by chromatography on silica (100 g) eluting with 

so dichloromethane containing methanol (2.5% v/v). The solid (0.85 g) obtained was crystallised from t-butyl ace- 
tate to give 7-amino-2-(2-fuiyl)-5^propylaminoH^^ as a crystalline solid 
(0.5g), m.p. 197-198°C; microanalysis, found: C,53.2; H.6.1; N,31.1%; CnH^O. 0.5C 6 H 12 O 2 requires: 
C53.0; H.6.0; N,30.9%; NMR: 0.9(t,3H. CH a CH,CH,). 1.4(s, 4.5H, t-butyl acetate), 1.5-1. 7(m. 2H, CHaCHr), 
1.9(s, 1.5H, t-butyl acetate), 3.25(t, 2H, CH 3 CH,>CH,-), 6.7(dd. 1H, ftiryl-4H), 7.0(d, 1H, furyl-3H), 7.4(br 1 1H, 

55 -NH-), 7.8(q, 1 H, furyl-5H), 7.9-8.3(br d, 2H, NHz); m/e 260 (M+H) + . 
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Example 4 

A solution of 4-amino-3-(2-furyl)-6-phenoxy-[1 ,2,4]triazoio[4,3-a][1 ,3,5]triazine (0.65 g) in absolute ethanoi 
(40 ml) was heated under reflux for 1 hour. The resulting solution was concentrated to half-volume in vacuo 

5 and allowed to crystallise togive 7-amino-2-(2-furyl)-5-phenoxy-[1^^]triazo!o[1 f 5-a]t1 > 3,5Jtriazine (0.35 g) 
as fluffy crystals, m.p. 253-255°C; microanalysis, found: 0,56.7; H,4.3; N,25.6%; C u H 10 N 6 O 2 . 0.75C 2 H 6 OH 
requires: C.56.6; H,4.4; N,25.6%; NMR: 1 .0(t, ca. 2H, CH 3 CH 2 OH); 3.4(q, ca. 1 .5H, CHsCfcfeOH), 4.3(br s, ca. 
0.75H, CH3CH2OH), 6.7(dd, 1H, furyWH), 7.1 (d, 1H, 3-furyl H), 7.2-7.4(m, 3H, ArH), 7.5(m, 2H, ArH), 7.9(d, 
1H, furyl-5H), 8.8-9.1 (br d. 2H, NHJ; m/e 294 (M*). 

10 The starting materia) was prepared as follows:- 

Diphenyl cyanocarbonimidate (13.6 g) was added to a stirred suspension of 3-amino-5-(2-furyi)-1,2,4- 
triazole (75.0 g) in acetonitrile (250 mi). The resulting suspension was stirred for 72 hours and then heated under 
reflux for 1 hour. The solvent was evaporated and the residue was purified by chromatography on silica (600 
g), eiuting first with ethyl acetate in dichloromethane (1:9 v/v) and then with methanol in dichloromethane (1:19 

is v/v) to give 4-amino-3-(2-furyl)-6-phenoxy-[1 ,2,4]triazolo[4.3-a][1 ,3,5Jtriazine as a colourless solid. This solid 
was recrystallised from acetonitrile to give material with m.p. 195-1 97°C, (followed by resolidification and 
remelting at 250-255°C); microanalysis, found: C.57.3; H.3.0; N,28.3%; C u H 10 N e O 2 requires: C.57.1; H,3.4; 
N,28.6%; NMR: 6.7(dd, 1H, furyi-4H), 7.1(d, 1H, furyl-3H), 7.2-7.4(m, 3H, ArH), 7.4-7.6(m. 2H. ArH), 8.0 (d, 
j 1 H, furyl-5H), 6.8-9.7 (br, N^fe); m/e 294 (M*). 

20 

Example 5 

Using an anaigous procedure to that described in Example 2, but starting from 
7-amino-2-(5HTiethyl-2-fa^ obatined from the corre- 

25 sponding 5-methylthio compound described in Example 47 below, there was obtained 7-amino-2- [2-(5-methy I- 
furyl)h5-phenylthio-[1^ f 4]triazolo[1,5-a]t1,3 F 5]triazine, as a solid, m.p. 311-313°C, microanalysis, found: C, 
55.6; H, 3.6; N, 26.3%; C 15 H 12 N 6 OS requires: C, 55.5; H, 3.7; N f 25.9%; NMR: 2.37(s, 3H, C£U), 6.30(d, 1H, 
furyWH), 7.0(d, 1H, furyl-3H), 7.5(m, 3H, phenyl o+^H), 7.63(m, 2H, phenyl m-H) and 8.88(br s, 2H, NHj); 
m/e 325 (M+H) + . 

30 

Example 6 

A solution of 7-amino-2-(2-furyl)-5-methylsu!pho (1.6 g) in ethanoi 

(40 ml) containing DBU (1.0 ml) was heated under reflux until no starting material remained by TLC analysis. 

35 The solvent was removed by evaporation and the residue purified by chromatography on silica using 5-10% 
v/v ethyl acetate in dichloromethane as eluant, followed by crystallisation from ethanoi to give 7-amino-5- 
«thoxy-2^2.furyl)[1 ( 2,4]triazolo[1,5-a][1^,5]tria2ine as hygroscopic crystals, m.p. 211-213°C; micro- 
analysis, found: C, 48.7; H. 4.5; N, 31.4; H 2 0, 1.2%; C 10 H 10 N 6 O 2 . O^CzHgOH. 0.165H 2 O requires: C, 48.4; 
H, 4.7; N, 31.8; H 2 0, 1.1%; NMR: 1.05ft 1 H, ChbCHaOH), 1.35ft 3H, CfcfeCHa), 3.4(q, CHaCHjOH), 4.3(q, 2H, 

40 CHsCHaO-), 6.7(dd, 1 H t turyWH), 7.1(d, 1 H, furyl-3H), 7.9(d, 1H, furyl-5H), 8.5-9.0(d, 2H, NH*); m/e 246 (M+). 

Examples 7-9 

Using a simBar procedure to that described in Example 1, but using the appropriate substituted phenol or 

45 benzyl alcohol instead of phenol, the following compounds were prepared: 

[Example 71 : 7-amino-5-(4-chlorophenoxy)-2-(2-fa as colour- 

less prisms (crystallised from 2-propanol) t m.p.294-295°C; microanalysis, found: C, 52.0; H, 3.8; N, 22.2; CI, 
9.7%; C 14 H9N 6 CI0 2 . 0.66C3HtOH requires: C, 52.1; H, 3.9; N, 22.8; CI, 9.6%; NMR: 1.05(d, 4H, CH3), 3.8(m, 
2/3H, CHOH), 4.3(d, 2/3H, OH), 6.7(dd, 1H, fury!-4H), 7.1(d, 1H, furyi-3H), 7.3(m. 2H, phenoxy), 7.5(m, 2H, 

50 phenoxy), 7.9(d, 1 H, furyl-5H), 8.8-9.2(d, 2H, NH^; m/e 328, 330 (M*); 

[Example 81; 7*mino-5*enzyloxy-2-(2-furyW^^ as colourless prisms 

(cfystallised from ethanoi), m.p. 256-258°C; microanalysis, found: C, 58.1; H, 4.0; N, 27.2%; C 15 H 12 N 6 0 2 
requires: C, 58.4; H, 3.9; N, 27.3%; NMR: 5.4 (s, 2H, Chfe), 6.7(dd, 1 H, furyl-4H), 7.1 (d, 1H, furyl-3H), 7.3-7.5(m, 
5H, phenyl), 7.9(d, 1H, furyl-SH), 8.6-9.0(d. 2H, NHJ; m/e 308 (M*); and 

55 [Example 91 : 7-amino-5-(4-benzyloxyphenoxy)-2-(2-fu^ as col- 

ourless crystals (crystallised from ethanoi), m.p. 260-262°C; microanalysis, found: C, 62.1; H, 4.7; N, 19.7%; 
CaiH^NeO* 0.66C2H 6 OH requires: C, 62.5; H, 4.2; N, 19.6%; NMR: 1.05ft 2H, CH3), 3.4(q, C^Chfe), 4.3ft 
CH 3 CH 2 OH), 5.1(s, 2H, phenyl.CHj), 6.7(dd, 1H, furyl-4H), 7.0-7.2(m, 5H, phenyl), 7.3-7.5(m, 5H, phenyl), 
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7.9(d, 1H, furyl-5H), 8.7-9.1(d, 2H, Nhfe); m/e 400 (M + ). 
Example 10 

5 A solution of 7-amino-5^4-benzyloxyphenoxy)-2-(2-fa^ (1.0. g) in 

methanol (400 ml) containing palladium-on-carbon catalyst (10% w/w, 200 mg) and acetic acid (20 ml) was 
treated with hydrogen gas at atmospheric pressure. The reaction was monitored by tic analysis (system as 
Example 1) and once no further starting material was detected, the catalyst was removed by filtration. Solvent 
was evaporated from the filtrate. The solid residue obtained was crystallised from ethanol to give 7-amino-2- 

10 (2-f uryl)-5-(4-hydroxyphenoxy)-[1 ,2,4]triazolo[1 r 5-a][1 ,3,5]triazine as colourless hygroscopic crystals, m.p. 
292-294 c C; microanalysis, found: C, 53.5; H, 3.6; N, 26.4; H 2 O f 2.1%; C 14 H 10 NeO3 0.33H 2 O requires: C, 53.2; 
H, 3.4; N, 26.6; H, 3.6; N, 26.4; H 2 0, 2.1%; NMR: 6.7(dd, 1H, furyWH), 6.8(d, 2H, phenyl), 7.0(d t 2H, phenyl), 
7.1(d, 1H, furyl-3H), 7.9(d, 1H, furyl-5H), 8.7-9.1(d, 2H, Nji), 9.4(br s f 1H, OH ;m/e 310 (M*). 

15 Example 11-17 

Using a procedure similar to that described in Example 1, but using the appropriate substituted phenol or 
alcohol instaed of phenol, the following compounds were obtained: 

[Example 111 : 7-amino-2^2-furyi)-5-(4-methoxyphenoxy)-[1 f 2 > 4]triazolo[1,5-a][1,3 y 5]triazine as col- 
20 ourless fluffy crystals (crystallised from ethanol), m.p. 264-265°C; microanalysis, found: C, 55.7; H, 3.6; N t 
25.6%; C 16 H 12 N 6 0 3 requires: C, 55.5; H, 3.7; N, 25.9%; NMR: 3.8(s, 3H, -OCH3), 6.7(dd, 1H, furyWH), 7.0(m, 
2H, phenyl), 7.2{m, 3H, phenyl + furyl-3H), 7.9(d, 1 H, furyl-5H), 8.8-9.1(d, 2H, NH2): m/e 324 (M 4 ); 

[Example 121 : 7-amino-5-(3-fluorophenoxy)-2-(2-furyl)-[1^,4]triazolo[1 f 5-a][1,3,5]tria2in^ as colour- 
less crystals (crystallised from ethanol), m.p. 271-273°C; microanalysis, found: C, 54.1; H, 2.8; N f 26.6; 
25 C 14 H 9 N 6 F0 2 requires: C, 53.8; H, 2.9; N,26.9%; NMR6.7(dd, 1H,fuiyl-4H),7.1-7.3(m,4H, phenoxy +furyi-3H), 
7.4-7.6(m, 1H, phenoxy), 7.9(d, 1H, furyl-5H), 8.8-9.2(d, 2H, NHg); m/e 312 (M + ); 

[Example 131 : 7-amino-2-(2-furyl)-5-(2-phenylethoxy)-[1 > 2 t 4]tria2olo[1,5-a][1 f 3 f 5]triazIne as colour- 
less crystals (crystallised from ethanol), m.p. 198-200°C; microanalysis, found: C, 59.5; H f 4.2; N, 26.0%; 
C 16 H u N 6 0 2 requires: C, 59.6; H, 4.3; N, 26.1%; NMR: 3.1 (t, 2H, phenyl.CH^, 4.5(t, 2H, Ch^O), 6.7(dd f 1H, 
30 furyl-4H), 7.1(d, 1 H, furyl-3H), 7.2-7.4(m, 5H, phenyl), 7.9(d, 1 H, furyl-5H), 8.6-9.0(d, 2H, NH^; m/e 323 (M+H) + ; 
[Example 141 : 7-amino-2-(2-furyl)-5-(2-phenoxyethoxyH^^ as colour- 

less crystals (crystallised from ethanol), m.p. 255-257°C; microanalysis, found: C, 57.1; H, 4.3, N, 24.4%; 
CieH 14 N 6 0 3 requires: C, 56.8; H, 4.1; N, 24.8%; NMR: 4.3(m, 2H, phenoxy.CKfeCji), 4.6(m, 2H, phe- 
noxy.OCHa), 6.7(dd, 1H, furyWH), 7.0(m, 3H, phenoxy), 7.1 (d, 1H, furyl-3H), 7.3(m, 2H, phenoxy), 7.9(d, 1H, 
35 furyl-5H), 8.7-9.0(d, 2H, NH^; m/e 339 (M+H) + ; 

[Example 151 : 7-amino-2-(2-furyl)-5-(2-methoxyethoxy)-[1,2,4]tria2olo[1 ) 5-a][1,3^]triazlne as colour- 
less crystals, m.p. 232-234°C; microanalysis, found: C, 482; H, 4.5; N, 30.4%; CH^H^NeOa requires: C,47.8; 
H, 4.3; N, 30.5%; NMR: 3.7(m, 2H, CHaQCH?), 4.4(m, 2H, CHaOCHjCHj), 6.7(dd, 1H, fury1-4H), 7.1(d, 1H, fu- 
ryl-3H). 7.9(d, 1H, furyl-5H), 8.6-9.0(d, 2H, NH^; m/e 277 (M+H) + ; 
40 [Example 161 : 7-amino-5-(4-cyanophenoxy)-2-(2-fuiylH1,2,4]triazolo[1,5-a][1,3 F 5]tria2ine, as colour- 

less crystals (crystallised from ethanol), m.p. >285°C; microanalysis, found: C, 56.6; H, 2.8; N, 30.9%; 
C^HaNyOz requires: C, 56.4; H, 2.8; N, 30.7%; NMR: 6.7(dd, 1 H, furyl-4H), 7.1 (d, 1H,furyi-3H), 7.5(d, 2H, phe- 
noxy-H), 7.8-8.0(q+d, 3H, phenoxy + fury!-5H), 8.8-9.2(d, 2H, Nhb); m/e 3,19 (NT); and 

[Example 171 : 7-amino-5-butoxy-2-(2-furyl)-[1 ,2,4]triazolo[1,5-a][1,3,5]triazine as colourless crystals 
45 (crystallised from ethanol), m.p. 177-178 C C; microanalysis, found: C, 52.6; H, 4.8; N, 30.4%; C 12 H 14 N e 0 2 
requires: C, 52.5; H, 5.1; N, 30.6%; NMR: 1.0(t, 3H, ak),1.4(m, 2H, CHsChy, 1.7(m, 2H, CH 2 CH 2 0), 4.3(t 
2H, Ct^O), 6.7(dd, 1H, furyMH), 7.1(d, 1H, furyl-3H), 7.9(d, 1H, furyl-5H), 8.5-8.9(d. 2H, \M£\ m/e 274 (M*). 

Examples 18-19 

50 

Using a similar procedure to that described in Example 6, but using 3-methoxyphenol or allyl alcohol instead 
of ethanol, there were obtained: 

[Example 181 : 7-amino-2-(2-furyl)-5-(3-methoxyphenoxy)-[1,2,4]tria2o]o[1 f 5-a][1,3,5]tria2ine was 

obtained as colourless crystals (ciystallised from ethanol), m.p. 226-227°C; microanalysis, found: C, 55.6; H, 
55 3.6; N, 25.5%; C 15 H 12 N 6 0 3 requires: C, 55.5; H, 3.7; N, 25.9%; NMR: 3.8(s, 3H, CH3), 6.7(dd, 1H, furyMH), 
6.8(m, 3H, phenoxy), 7.1(d, 1H, furyl-3H), 7.35(m, 1H, phenoxy), 7.9(d, 1H. furyl-5H) 8.8-9.1(d, 2H, Nifc); m/e 
324 (M + ); and 

[Example 191 : 5-allyloxy-7-amino-2-(2>furyl)-[1,2 f 4]tnazolo[1,5-a][1 > 3 t 5]triazind as colourless crystals 
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(crystallised from ethanol), m.p. 169-1 71 P C, microanalysis, found: C t 51.5; H f 3.8; N, 32.5%; C^H^NeC^ 

requires: C, 51.4; H, 3.5; N, 32.7%; NMR 4.8 (m, 2H t Ch^O), 5.2-5.5(m, 2H, CH2=CH.CH 2 0), 6.0-6.2(m, 1H, 

CH 2 =CH.CH 2 0), 6.7(dd, 1H, furyMH), 7.1(d, 1H, furyl-3tD. 7.9(d, 1H, furyl-5H), 8.6-9.0(d, 2H, NHa); m/e 258 
(M 4 ). 

Examples 20-25 

Using a similar procedure to that described in Example 1, but starting from the appropriate hydroxy com- 
pound instead of phenol, there were obtained the following compounds: 

[Example 201: 7-amino-2-(2-furyI)-5-(2-methoxyph© as col- 

ourless crystals (crystallised from ethanol), m.p. 221-222°C, microanalysis, found: C, 55.2; H, 3.7; N, 25.0; H 2 0, 
0.7%; C 15 H 12 N e 0 3 . 0.1C 2 H 5 OH. 0.125H 2 O requires: C, 55.2; H, 3.7; N, 25.0; H 2 0, 0.7%; NMR: 3.8(s, 3H, CHg), 
6.7(dd, 1 H. furyl-4H), 6.9-7.4(m, 5H, phenoxy + furyJ-3H), 7.9(d, 1 H, furyl-SH), 8.7-9.2(d, 2H, NHJ; NMR spec- 
trum also contains (^HeOH (0.1 mole); m/e 324 (M*); 

EExaropIo 211: 7-amino-5-(2-fluoroph©no^y)-2^2-furyl)-[1 f 2,4]lriazolo[1,5-a][1,3,5]tria2ine as colour- 
less crystals (crystallised from ethanol), m.p. 252-253°C; microanalysis, found: C, 53.4; H, 3.3; N, 25.8; H 2 0, 
1.2%; CuH^NeFOa. 0.125C2H 6 OH. 0.2H 2 O requires: C, 53.2; H, 3.2; N, 26.1; H 2 0, 1.1%; NMR: 6.7(dd, 1H,fu- 
ryWH), 7.1(d, 1H, furyl-3H). 7.2-7.5(m, 4H, phenoxy), 7.9(d, 1H, furyl-5H), 8.8-9.3(d, 2H, NHJ; m/e 312 (M*); 

[[Exampla 22]: 7-amino-2^2-furyl)-5-(2-phenylthioethoxy^^^^^ as col- 

ourless crystals (crystallised from ethanol), m.p. 216-218°C; microanalysis, found: C, 54.4; H, 3.8; N, 23.3%; 
CieH^NeSOa requires: C, 54.2; H, 4.0; N t 23.7%; NMR: 3.4ft 2H, SCKy, 4.4ft 3H, OCHJ, 6.7(dd, 1 H, furyMH), 
7.1 (d, 1H, furyl-3H), 7.2-7.5(m, 5H, phenyl), 7.9(d, 1H, furyl-5H), 8.6-9.0(d, 2H, NH^; m/e 355 (M+hT); 

[Example 231: 7-amino-5-(4-fluorophenoxy)-2K2-furylHl A4]ta as colour- 

less crystals (crystallised from ethanol) m.p. 277-278°C; microanalysis, found: C, 53.2; H, 3.2; N, 24.7; H 2 O f 
1.2%; CuHaNeFO* O^HsOH. 0.25 H z O requires: C, 53.0; H, 3.6; N, 25.1; H 2 O f 1.3%; NMR: 1.05ft 
CtbCH 2 OH), 3.45(q+d, CH3CH2OH), 4.3ft CH 3 CH 2 OH), 6.7(dd, 1H, furyl-4H). 7.1(d, 1H f furyl-3H), 7.3(d, 4H. 
phenoxy), 7.7(d, 1H, furyl-5H), 9.0(br s, 1H, NH*); m/e 313, (M+H) ; 

[Example 241: 7-amino-5-(2-cyanophenoxy)-2K2-furyl)-[1^,4]tria2olo[1,5-a][1 f 3 r 5]tria2ine as colour- 
less crystals (crystallised form methanol), m.p. >290°C; microanalysis, found: C, 56.7; H, 2.5; N, 30.9%; 
C 16 H9N70 2 requires: C, 56.4; H, 2.8; N, 30.7%; NMR: 6.7(dd, 1H, furyMH). 7.1(d, 1H, furyl-3H), 7.5(m, 2H, 
phenoxy), 7.8-8.1(m, 3H f furyl-5H + phenoxy), 9.2(br s, 2H, NHJ; m/e 320 (M+H) + ; and 

fExampla 251: 7-amino-2-(2-furyl)-5-(3-isoxa2olyloxyH1^,4]tria2olo[1 > 5-a][1,3,5]tria2ina as colour- 
less crystals (crystallised from 2-propanol), m.p. 274-275°C; microanalysis, found: C, 46.4; H. 2.4; N, 34.1%; 
ChHtNtOs requires: C, 46.3; H, 2.5; N, 34.4%; NMR 6.7(dd, 1H, furyl-4H), 6.75(d, 1H, isoxazole-4H), 7.2(d, 
1H, furyl-3H), 7.9(d, 1H, furyl-5H), 8.9(d. 1H, isoxazole-5H), 9.0-9.4(br s, 2H, NH*); m/e 286 (M+H)+. 

Examples 26-40 

Using a procedure similar to that described in Example 3, but using the appropriate amine instead of pro- 
pylamine, the following compounds of formula I were obtained:- 

fExamplo 261: 7-amino-5-cyclohexylamino-2-(2-furyIH1,2,4]triazoIo[1,5-a][1,3,5]tria2ine as pale 
cream prisms, (crystallised from 2-propanol), m.p. 278-280°C (decomposition); microanalysis, found: C, 56.5; 
H, 5.7; N f 31.8%; C 14 H 17 NtO. O.I25C3H7OH requires: C, 56.3; H, 5.9; N, 32.0%; NMR: 1.05(d, CH3), 3.8(m, 
CHOH),4.3(d, CHOH), 1.1-1.4(complex, 5H, Ofe), 1.5-1.9(complex, 5H, CH£, 3.75(m, 1H, NHCH), 6.68(q, 1H f 
furyWH), 7.05(q, 1H, furyl-5H), 7.25(1 H, d, NH), 7.88(d, 1H, furyl-3H), 7.95-8.3(complex, 2H, NH^; m/e 299 

(M*); 

[Example 271: 7-amino-2^2-furyl)-5-phenylamino-^ as pale yellow 

plates (crystallised from ethanol), m.p. 280°C; microanalysis, found: C, 57.3; H, 3.5; N, 33.1%; C^HnNyO 
requires: C, 57.3; H, 3.8; N, 33.4%; NMR: 6.7(q, 1H, furyUH), 7.0ft 1H,£-phenyl-H), 7.1 (q, 1H,furyi-3H), 7.3(t, 
2H, m:Phenyl-H), 7.8(d, 2H, o^henyi-H), 7.88(d, 1 H, furyl-5H), 8.4(br, 2H, NhW and 9.63(s, 1 H, NH); m/e 294 
(M+H) + ; 

Iixamglo28J: 5-sllylamino-7-amino-2-(2-fu ryl)-[1 ,2,4]triazo!o[1 ,5-al[1 f 3, 5]triazine as pale yellow crys- 
tals (crystallised from ethyl acetate), m.p. 182-184°C; microanalysis, found: C, 51.5; H, 4.3; N, 37.9%; 
ChHuNtO requires: C, 51.4; H, 4.3; N, 38.1%; NMR: 3.95(complex, 2H, CH 2 N), 5.07(dd, 1H, =CH), 5.17(dd, 
1H, =CH), 5.91(m, 1H, =CH.CH 2 ) I 6.68(dd, 1H, furyWH), 7.05(d, 1H, furyi-3H), 7.56(br, 1H, NH), 7.86(d, 1H f 
furyl-5H) and 8.0-8.4(complex, 2H, HHJ] m/e 242, 257 (M 4 ); 

[Example 291 : 7-am5no-2-(2-furyl)-5-pyrrolid1no-^ as a solid (crystal- 

lised from ethanol), m.p. > 300°C (decomposition); microanalysis found: C, 53.4; H, 4.8; N, 35.9%; C 12 H 13 N 7 0 
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requires: C, 53.1; H, 4.8; N, 36.2%; NMR: 1.91(complex, 4H, ChfeCtLz), 3.50(br, 4H t C^NChfe), 6.65(dd, 1H, 
furyMH), 7.03(d, 1H, fury!-3H), 7.83(m, 1H, furyl-5H) and 8.19(br, 2H, NHJ; m/e 271 (M + ); 

[Example 301 : 7*amino-2-(2-furyl)-5-morphollno-[1 f 2 > 4]triazoIo[1,5-a][1 f 3 t 5]trSazine as a solid (crystal- 
lised from ethanoi), m.p. > 300°C; microanalysis, found: C, 50.6; H, 4.3; N, 34.4%; C 12 H 13 N702 requires: C, 
50.2; H, 4.6; N, 34.1%; NMR: 3.64-3.75(complex, 4H, CH^), 6.67(dd, 1H, furyMH), 7.05(d, 1H, furyl-3H), 
7.86(m, 1H, fury!-5H) and 8.32(br s, 2H, NH^); m/e 288 (M+H) + ; 

fExample 311 : 7-amino-5-benzylamino.2^2-furyl)-[1^,4]iria2o!o[1>a][1 ( 3,5]4riaslne as pale yellow 
plates (crystallised from ethanoi), m.p. 222-224°C; microanalysis, found: C, 58.8; H, 4.1; N, 31 .9%; C^H^NtO 
requires: C, 58.6; N, 4.3; N, 31.9%; NMR: 4.52{d. 2H, CH2N), 6.65(dd, 1H,furyWH), 7.04(d, 1H, furyl-3H), 7.15- 
7.4(complex, 5H, phenyl), 7.85(d, 1H, furyl-5H), 7.93(t, 1H, NH) and 8.16(br, 2H, NHJ; m/e 307 (M+); 

[Example 321 : 7-amino-5-butylamino-2-(2-fuiylH1>2,4]triazolo[1>a][1,3 f 5]triaz1ne as a solid (crystal- 
lised from 2-propanol), m.p. 220-221 °C; microanalysis, found: C, 52.9; H, 5.6; N, 35.5%; C 12 H 15 NtO requires: 
C, 52.7; H, 5.5; N, 35.9%; NMR: 0.90(t, 3H, CH3), 1.32(q, 2H, CfcfeCHs), 1.50(m, 2H, CH2CH2CH3), 3.32(m, 
CKfeN), 6.66(d, 1H, furyWH), 7.04(s, 1H, furyi-3H), 7.38(br s, 1H, NH), 7.84(s, 1H, furyl-5H) and 8.05(br s, 2H, 
Nhy; m/e 274(M+H)+; 

fExample 331 : 7-amino-5-ethylamino-2-(2-fui7lH1,2,4]triazolo[1,5-a]t1,3,5]tria2in© as colourless 
prisms (crystallised from ethanoi), m.p. 230-232°C; microanalysis, found: C, 49.4; H f 4.2; N, 40.0%; C^uNtO 
requires: C, 49.0; H, 4.5; N, 40.0%; NMR 1.1 2(t, 3H, CH3), 3.32{m, CH*), 6.67(dd, 1H, furyl-4H), 7.03(d, 1H, 
furyl-3H), 7.38(t, 1H, NH), 7.86(d, 1H, furyl-5H) and 8.07(br, 2H, NHJ; m/e 245 (NT); 

fExample 341 : 7-amino-2-(2-fuiyl)-5-isopropyIamino-[1,2,4]tria20lo[1>a][1,3,5]4riazine as colourless 
prisms (crystallised from ethanoi), m.p. 226-8°C; microanalysis, found: C, 51.4; H, 5.0; N, 37.5%; C^H^NtO 
requires: C, 51.0; H, 5.1; N, 37.8%; NMR 1.15(d, 6H, CH 3 ), 4.08(m, 1H, CH.N), 6.66(dd, 1H, furyl-4H), 7.03(d, 
1H, furyl-3H), 7.26(br, 1H, NH), 7.84(d, 1H, furyl-5H) and 8.03(br, 1H, NH*); m/e 259(M 4 ); 

[Example 351 : 7-amfno-2K2-ffuryl)-5-(2-phenyle^ as pale 

cream crystals (crystallised from ethanoi), m.p. 258-260°C; microanalysis, found: C, 60.1; H, 4.8; N, 30.5%; 
C 16 H 15 N70 requires: C, 59.8; H, 4.7; N, 30.5%; NMR: 2.86(t, 2H, Ci^Ph), 3.50(q, 2H, CHzNH), 6.68(dd, 1H, 
furyl-4H), 7.66(d, 1 H, furyl-3H), 7.1-7.4(compIex, 5H, ArH), 7.45(br t, 1 H, NH), 7.87(d, 1H, furyl-5H) and 8.12(br, 
2H, NHJ; m/e 321 (m+); 

fExampte 361 : 7-amino-2-(2-fuiyl)-5-(2-fuiyl)me^ as pale 

cream crystals (crystallised from ethanoi), m.p. 196-1 98°C; microanalysis, found: C, 52.8, H, 4.6, N, 30.3%; 
C^HnNrOa. O.66C2H5OH requires: C, 52.5; H, 4.6; N, 29.9%; NMR: 1.06(t, CH3), 3.45(m, CH2), 4.31(t, OH), 
4.49(d, 2H, CH2N,6.28(s, 1H,furylmethyl-3H), 6.37(dd, 1H.furylmethyl-4H), 6.66(dd, 1H,furyl-4H), 7.05(d, 1H, 
furyl-3H), 7.54(s, 1H, furylmethyl-5H), 7.85(br s, 2H, furyi-5H + NH) and 8.18(br, 2H, NH2); m/e 297 (M 4 ); 

[Example 371 : (^-7-amino-5^a-methylbenzylamino^ 
as a solid (crystallised from toluene), m.p. 136-140°C; microanalysis, found: C, 62.1; H, 5.1; N, 28.3%; 
C16H15N7O. 0.3C7H 8 requires: C, 62.3; H, 5.0; N, 28.1%; NMR 1.44(d, 3H, CH3), 2.29(s, Ph.CH*), 5.18(t, 1H, 
CHN), 6.65(dd, 1H, furyMH), 7.03(d, 1H,furyl-3H), 7.1-7.5(complex, 5H, phenyl), 7.83(s, 1H,furyl-5H), 7.94(d, 
1H, NH) and 8.09(s, 2H, NHj); m/e 322 (M+H) + ; 

fExample 381 : 7-amino-5-isobutylamino-2-(2-furylM1^ as a solid 

(crystallised from ethyl acetate), m.p. 244-245 °C; microanalysis, found: C f 52.9; H, 5.5; N, 36.1%; C 12 H 15 N70 
requires: C, 52.7; H, 5.5; N, 35.9%; NMR: 0.89(d, 6H, CH 3 ), 1.88[m, 1H, CH(CH 3 )2], 3.09(t, 2H, CH 2 N), 6.65(dd, 
1H, furyl-4H). 7.03(d, 1H f furyl-3H), 7.43(t, 1H, NH), 7.84(d, 1H, furyi-5H) and 8.03(br s f 2H, NHa); m/e 274 
(M+H) + ; 

fExample 391 : 7-amino-5-dimethylamino-2^2-fury0^ as a solid 

(crystallised from 2-propanol), m.p > 298°C; microanalysis, found: C, 49.4; H, 4.1; N, 39.9%; C^hNtO 
requires: C, 49.0; H, 4.5; N, 40.0%; NMR: 3.1 3(s, 6H, CH3), 6.65(dd, 1H,furyl-4H), 7.03(d, 1 H t fury1-3H), 7.8(s, 
1H, furyl-5H) and 8.22(br s, 2H, Nhfe); m/e 246(M+H) + ; and 

[Example 401 : 7^mino-5-(2-dimethylaminoethyl)amino-^ 
as colourless prisms, m.p. 233-235 °C; microanalysis, found: C, 50.3; H, 5.8; N, 38.7%; C 12 H 16 N 8 0 requires: 
C, 50.0; H, 5.6; N, 38.9%; NMR: 2.20[s. 6H, NfCH^. 3.48(m, CKUCH^NH); 6.66(dd, 1H, furyl-4H), 7.04(d, 1H, 
furyl-3H), 7.20(br, 1H, NH), 7.85(s, 1H, furyl-5H) and 8.09(br, 2H, NH2). 

Examples 41-44 

Using a procedure similar to that described in Example 2, the following compounds of formula I were 
obtained starting with the appropriate thiol:- 

fExample 411 : 7-amino-5-<tycIopentylthio-2-(2-fu^ as a solid 

(crystallised from methanol), m.p. 213-214°C; microanalysis, found: C, 51.9; H, 4.4; N, 28.1.%; C 13 H l4 N 6 SO 
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requires: C f 51.7; H, 4.6; N, 27.8%; NMR: 1.63(m, 6H, CH.CH2CH2.CH), 2.21 (m, 2H, CH), 3.98(m, 1H, CH-S), 
6.70(dd, 1H,furyl-4H), 7.16(dd, 1H, furyl-3H), 7.90(m, 1H, furyl-5H) and 8.80(br d, 2H, NHJ; m/e 302 (M*); 

rExample 421 : methyl 5.(7^mino.2.(2-furyl)41 f 2 l 4]trta20lo[1,5-a][1,3,5]triazine)thloacetate as a solid 
(crystallised from methanol), m.p. 265-267°C (decomposition); microanalysis, found: C, 43.2; H, 3.3; N, 27.5%; 
5 CnH^NeSOa requires: C, 43.1; H, 3.3; N, 27.4%; NMR3.69(s, 3H, CH 3 ), 4.06(s, 2H, CH 2 S), 6.71(dd, 1H, fu- 
ryWH), 7.1 8(d, 1H f furyWH), 7.92(m, 1H. furyl-5H) and 8.92(br s, 2H, NH2); m/e 302 (M*); 

[Example 431 : 7-amino-2-(2-furyl)-5-(2-fuiyl)methylM as a solid 

(wystallised from methanol), m.p. 246-247°C; microanalysis, found: C, 49.9; H f 3.1; N, 26.3%; C 13 H l0 N 8 O2S 
requires: C t 49.7; H, 3.2; N, 26.7%; NMR: 4.46(s, 2H, CH 2 .S), 6.39(m, 2H f fiiryimethyl 3H+4H), 6.70(dd, 1H, 
10 furyWH), 7.1 7(d, 1 H, furyL3H), 7.56(s, 1 H, furylmethyl 5-H), 7.90(s, 1 H, furyl-5H) and 8.90(br d, 2H, NHJ; m/e 
314 (M*); and 

[Example 441 : 7-amino-5-benzylthio.2-(2.furyl).[1,2,4]trlazolo[1 f 5.a][1 t 3,5]tria2ine as a solid, (crystal- 
lised from ethanol), m.p. 273-275°C; microanalysis, found: C, 55.8; H, 3.6; N, 25.9%; C 15 H 12 N 6 OS requires: C, 
55.5; H, 3.7; N, 25.9%; NMR: 4.41 (s, 2H, CH 2 S), 6.70(dd. 1 H. furyMH), 7.1 8(d, 1 H, furyl-3H), 7.2-7.6(complex, 
15 5H, phenyl-H), 7.91(m. 1H, furyl-5H) and 8.81(br d, 2H, NHJ, m/e 291, 324 (M + ); 

Examples 45-47 

Using a similar procedure to that described in part 2 of Example 1 the following compounds were obtained:- 
20 fExample 451 : 7-amino-2-(3-furyl)-5-methylthio-[1 y 2 f 4]triazolo[1>a][1 v 3,5]triazine as a solid (crystal- 
lised from methanol), m.p. 279-281 °C; microanalysis, found: C, 43.1; H, 3.3; N, 33.7%; CyHsNeOS requires: 
C, 43.5; H, 3.2; N, 33.9%; NMR: 2.50(s, SCH 3 ), 6.93(d, 1H, furyMH), 7.83(t, 1H, furyl-5H), 8.30(d, 1H, 2-furyl 
H)and 8.74(brd, 2H, NHj); 

[Example 461 : T-amin^-tS-chlor^-furylJ-S^ethylthio-ri^^ltriazolori^S-altl^^Sltriazine as asoiid 
25 (crystallised from ethanol), m.p. 273-275°C; NMR: 2.50,(s, 3H,SCH 3 ), 6.73(d, 1H. furyl-4H), 7.23(d, 1H, furyl- 
3H), 8.86 (br d, 2H, NHj); and 

fExample 471 : 7-amino-2-<5-methyl«2-f uryl)-5^ethylthio-[1,2,4]triazolo[1 ,5-a][1 ,3,5]triazine as a solid 
(crystallised from ethanol), m.p. 266-268°C; microanalysis, found: C, 46.2; H, 3.6; N, 32.1%; C 10 H 10 N8OS 
requires: C, 45.8; H, 3.8; N, 32.1%; NMR 2.38(s, 3H, CHfe), 2.50(s, SCH 3 ), 6.31(d, 1H, furyl-4H), 7.04(d, 1H, 
30 ftjryl-3H) and 8.80Xd, 2H, NHJ; m/e 263 (M+H) + . 

Examples 48-51 

Using a similar procedure to that described in Example 1 but starting from the appropriate methylthio deri- 
35 vative and phenol, there were obtained the following compounds of formula I:- 

rExample 481: 7-amino-2-(3-furyl)-5-phenoxy-[1 F 2,4]tria2o»o[1,5-a][1,3,5]triazlne as a solid (crystal- 
lised from methanol), m.p. 286-287 Q C (decomposition); microanalysis, found: C, 57.5; H, 3.3; N, 28.6%; 
CmHioN 6 0 2 requires: C, 57.1; H, 3.4; N, 28.6%; NMR: 6.91(m, 1H, furyl-4H), 7.25(m, 3H, phenyl o- + £-H), 
7.83(t, 1H, furyl-5H), 8.27(s, 1H, furyl-2H) and 8.86(d, 2H, NH2); m/e 294 (M)+; 
40 rExample 491 : 7-amino-2-(5-chloro-2-furyl)-5-(2-fluorophenoxy)-[1 y 2 ) 4] triazolo[1,5-a][1,3,5]triazine 
as a solid (crystallised from ethanol), m.p. 286-288°C; microanalysis, found: C, 48.5; H, 2.2; N, 24.1%; 
CuHeCIFNeC^ requires: C, 48.5; H, 2.3; N, 24.2%; NMR: 6.72(d, 1H, furyWH), 7.1 8(d, 1H, furyl-3H), 7.2- 
7.5(compIex l 4H, phenyl) and 9.08(br s, 2H, NHJ; m/e 346, (M) + ; 

rExample 501 : 7-amino-2-(5-methyl-2.fui7l)-5-phenoxy-[1,2,4]triazolo[1,5-a][1,3,5]tria2ine as a solid 
45 (crystallised from ethanol), m.p. 227-228°C; microanalysis, found: C, 57.8; H, 4.3; N, 25.3%; C 15 H 12 N 6 0 2 0.5 
CjHsOH requires: C, 58.0; H, 4.5; N, 25.4%; NMR2.38(s, 3H, Chfe), 6.31 (d, 1H, furyMH), 7.00(d, 1 H, furyl-SH), 
7.25{compIex, 3H, phenyl o- + £-H), 7.45(t, 2H, phenyl m-H) and 8.94(br d,2H, NHJ; 

rExample 511 : 7-amincn5-(2-methoxyethoxy)-2-(5-methyl^ 
as a solid (crystallised form ethanol), m.p. 220-222°C; microanalysis, found: C, 50.0; H, 4.6; N f 29.0%; 
50 C 12 H 14 N 6 0 3 requires C, 49.6; H, 4.8; N, 29.0%; NMR 2.37(s, 3H. CHa), 3.30(s, CH3), 3.65(t, 2H f CH2OCH3), 
4.41(t, 2H, ChbCHaO), 6.30(m, 1H, furyMH), 7.01 (d, 1H, furyI-3H) and 8.75(br d, 2H, Nhy; m/e 291 (M+H) + . 

Examples 52-54 

55 Using a simBar procedure to that described in Example 3 but starting from the appropriate methylthio deri- 
vative and amine, there were obtained the following compounds of formula l> 

rExample 521 : 7-amino-5-cydohexylamino-2-(3-furyl)-[1 v 2,4]triazolo[1 y 5-a][1^,5]triazine as a solid 
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(crystallised from methanol), m.p. 254-256°C (decomposition); microanalysis, found: C f 56.4; H, 5.7; N, 32.8%; 
C 14 H 17 N70 requires C, 56.2; H, 5.7; N, 32.8%; NMR: 1.<M.4(complex, 5H, CHj), 1.5-2.0(complex, 5H, Chy, 
3.74(brs, 1H, CHN), 6.88(m p 1H,furyl-4H), 7.2-7.4(complex t and d rotamers, 1H, CHNij), 7.81 (t, 1H f furyl-5H), 
7.95(br s, 2H, NHJ and 8.22(s, 1H, furyi-2H); m/e 299 (M)+; 

[Example 531 ; 7-ammc~2^5<hloro-2-furyl)-5-cyc)ohexy^ as 
a solid (crystallised from ethanol), m.p. >300°C; microanalysis, found: C, 50.8; H, 4.6; N, 28.4%; C 14 H 18 CINtO. 
0.2C2H 5 OH requires: C, 50.5; H, 4.9; N, 28.6%; NMR: 1.1-1.9(complex, 10H, CH*), 3.74(br s, 1H, CHN), 6.68(d f 
1H, furyMH), 7.09(d, 1H, furyl-3H), 7.32(complex, 1H, NH) and 8.06(s, 2H, NHJ; m/e 333, (M)+; and 

fExample 541 : 7-aminc-2-(5-methyl-2-furyl)-5-propylarnino-[1,2,4]triazolo[1 ,5-a][1,3,5]triazine as a 
solid (crystallised from ethanol), m.p. 23Q-231°C; microanalysis, found: C, 53.1; H, 5.5; N, 35.8%; C 12 H 15 N 7 0 
requires: C, 52.7; H, 5.5; N, 35.9; NMR: 0.89(t, 3H, CH 3 ), 1.52(m, 2H, CHJ, 2.36(s, 3H, CfcU), 3.20(m, 2H, 
CHzN), 6.26(m, 1H, furyMH), 6.91 (d, 1H, furyt-3H), 7.35(br s, 1H, NH) and 8.01 (brs, 2H, Nhfe). 

Examples 55-58 

Using a similar procedure to that described in Example 2 but starting with the appropriate methyithio deri- 
vative and thiophenol, the following compounds of formula ! were obtained: 

fExample 551 : 7-amino-2-(3-furyl)-5-phenylthio-[1,2,4]triazoIo[1 f 5-a][1 l 3,5]triazine as a solid (crystal- 
lised from methanol), m.p. 297-298°C (decomposition); microanalysis, found: C, 54.2; H, 3.1; N, 26.6%; 
Ci 4 H 10 N 6 OS, 0.05CH 3 OH requires: C, 54.1; H, 3.3; N, 26.95%; NMR: 6.91 (d, 1 H, fuiyMH), 7.47-7.66(complex, 
5H, phenyl), 7.83(t, 1H, furyl-5H), 8.27(s, 1H, furyl-2H) and 8.83(br d, 2H, NH*); m/e 311 (M+H)+; 

fExample 561 : 7-amino-5^4-fluorophenylthio)-2-(3-fury^ as a 

solid (crystallised from ethanol), m.p. 314-315°C (decomposition); microanalysis, found: C, 51.5; H f 2.8; N, 
25.4%; C 14 H 19 FN 6 OS requires: C, 51.2; H, 2.7; N, 25.6%; NMR: 6.90(d, 1H, furyl-4H), 7.32(t, 2H, phenyl), 
6.67(m, 2H, phenyl), 7.81(t, 1H, furyl-5H), 8.26(s, 1H, furyl-2H) and 8.83(br d, 2H, NH2); m/e 328 (M) + ; 

FExample 571 : 7-aminc-5-cyclopentylthic-2-(MuryM^ as a solid 

(crystallised from methanol), m.p. 260-261°C; microanalysis, found: C, 52.0; H, 4.8; N, 28.2%; C 13 H 14 N e OS 
requires C, 51.7; H, 4.6; N, 27.8%; NMR: 1.5-1.80(complex, 6H, CH2), 2.21(m, 2H, CHaSCHa), 3.98(m, 1H, 
CHS), 6.96(d, 1 H, furyWH), 7.35(t, 1 H, furyl-5H), 8.32(s, 1 H, furyl-2H) and 8.72(br d, 2H, NH*); m/e 303 (M+H)+; 
and 

fExample 581 : 7-amino-2-(5-chloro-2-fury^ 

(crystallised from ethanol), m.p. >300°C; microanalysis, found: C, 48.6; H, 2.4; N, 24.2%; CuHaCINeOS 
requires: C, 48.7; H, 2.6; N, 24.4%; NMR 6.72(d, 1H, furyl-4H), 7.18(d, 1H, furyl-3H), 7.51 (complex, 3H, phenyl 
o+£-H), 7.64(complex, 2H, phenyl m-H) and 9.04(br d, 2H, NH*); m/e 345 (M+H) + . 

Example 59 

Using a similar procedure to that described in part 2 of Example 1, 7-amino-5-methylthio-2-(2-thienyl)- 
[1,2,4]triazolo[1,5-a]t1,3,5]triazine was obtained as a solid (crystallised from methanol), m.p. 263-265°C 
(decomposition); microanalysis, found: C, 40.7; H, 3.7; N, 29.5%; C 9 H 8 N e S 2 . 0.6CH3OH requires: C, 40.8; H, 
3.7; N, 29.8%; NMR: 2.51(s, SCH 3 ), 3.18(s, CH^OH), 7.23(dd, 1H, thienyMH), 7.77(complex, 2H, thienyl- 
3H+5H) and 8.77(br d, 2H, NHy; m/e 264(M*). 

Examples 60-61 

Using a similar procedure to that described in Example 1, but using the appropriate methyithio derivative 
and phenol, there were obtained the following compounds of formula I:- 

fExample 601 : 7-amino-5-phenoxy-2-(2-th?enyl)-[1 > 2,4]triazolo[1 F 5-a][1A5]trlazine as a solid, m.p. 
285-287°C, after recrystallisation from ethanol; microanalysis, found: C. 54.4; H, 3.2; N, 26.5%; CuH 10 N 8 OS 
requires: C, 54.2; H, 3.2; N, 26.8%; NMR: 7.25(complex, 4H f phenyl + thienyMH), 7.45(t, 2H, phenyl), 
7.77(complex, 2H, thienyl-3H+5H) and 8.9(br d, 2H, NH*); m/e 310 (M+); and 

fExample 611 : 7<mriino-S(2^ethoxyphenoxy)-2-(2-tM^ as a 

solid, m.p. 257-259°C, after recrystallisation from ethanol; microanalysis, found: C, 52.9; H, 3.3; N, 24.6%; 
C 15 H 12 N 6 0 2 S requires: C, 53.0; H, 3.5; N, 24.7%; NMR 3.74(s, 3H, CH 3 0), 6.99(m, 1H, thienyMH), 7.1- 
7.3(complex, 4H, phenyl), 7.74(m, 2H, thienyl-3H+5H) and 8.81 (brd, 2H, NHJ; m/e 341 (M+H) + . 
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Example 62-63 

Using a similar procedure to that described in Example 3, but using the appropriate methylthio derivative 
and amino compound, there were obtained the following compounds of formula I:- 

[Example 621 : 7-amino-5-cycloh©xylamino.2-(2-thi6nyl)-[1,2,4Jtriazo!o[1 ,5-a][1,3,5]triazine as a solid, 
m.p. 2892-91°C; microanalysis, found: C, 52.5; H, 5.3; N, 30.4%; C 14 H 17 N 7 S 0.25 H 2 0 requires: C, 52.5; H ( 
5.5; N, 30.6%; NMR 1.0-2.0 (complex, 10H, CHfe), 3.73(brs, 1H, CHN), 7.21(dd, 1H, thienyMH), 7.26(m, 1H, 
NH), 7.72(m, 2H, thienyi-3H,5H) and 7.99(br s f 2H, NH*); m/e 316 (M+H + ); and 

[Example 631 : 7^mino-5-propylamino-2-(24hiQnyl)-[1^ > 4]tria2olo[1,5-a][1,3,5ltria2ine as a solid, 
m.p. 225-6°C, after recrystallisation from ethanol; microanalysis, found: C, 48.5; H, 4.7; N, 35.5%; CHuH^NrS 
(0.1 CjHgOH) requires: C, 48.1 ; H, 4.9; N, 35.1%; NMR 0.89(t, 3H, CH3), 1.54(m, 2H, CH£ t 3.24(m, 2H, Ch^N), 
7.18(dd, 1H f thienyMH), 7.40(t, 1H, NH), 7.70(m, 2H, thlenyl-3H,5H) and 7.99(brs, 2H, NH2); m/e 276 (M+H)\ 

Example 64 

Using a similar procedure to that described in Example 2 but starting from 7-amino-5-methylthio-2-(2-thie- 
nylH1i2,4]triazolo[1,5-a][1,3,5]triazine and using thiophenol, there was obtained 7-amino-5-phenylthio-2-(2- 
fthtenylHIA^triazoloI^S-aKl^^ltriazine as a solid, m.p. >300°C (decomposition); microanalysis, found: 
C, 51.9; H, 3.1; N, 25.6%; C 14 H 10 NeS 2 requires: C, 51.5; H, 3.1; N, 25.8%; NMR 7.20(dd, 1H, thienyl-4H), 7.4- 
7.8(complex. 1H, phenyl-H, thienyl-3H,5H) and 8.83(d. 2H, NHJ. 

Examples 65-80 

Using a procedure similar to that described in Example 3, but using the appropriate amine instead of pro- 
pylamine, the following compounds of formula I were obtained:- 

[Example 651 : 7-amino-2-(2-fury!}-5-(3-pyridylm©^ as 
colourless prisms (crystallised from methanol), m.p. 261-262°C; microanalysis, found: C,54.7; H,3.8; N,36.3%; 
C^HttNaO requires: C,54.5; H,3.9; N,36.4%; NMR: 4.5(d,2H, CHJ, 6.5(q,1H, furyMH), 7.0(s,1H, furyl-3H), 
7.3(complex, 1H, pyridyl-5H), 7.75(d,1H, pyridyl-4H), 7.85(s,1H, furyl-5H), 8.0(broad s,1H), NH), 8.2(broad 
d,2H, NHj), 8.45(d,1H. pyridyl-6H), 8.55(s,1H, pyridyl-2H) m/e 309 (M+H)+. 

f Example 661 : 7-aminc-2-(2-furyl)-5-n-pentylamino-[1^ as colourless 

prisms (crystallised from ethanol), m.p. 219-220°C; microanalysis, found: C.54.6; H.6.1; N,33.9%; C^H^NtO 
requires: C.54.3; H, 6.0; N,34.1%; NMR: 0.9(t,3H, CH^),1.2.1.4(complex, 4H, CI^CHa), 1 .55(complex. 2H 
CtfeCHaN), 3.2{t,2H, Ct^N), 6.65(q,1H, furyl-4H), 7.05(d,1H, furyl-3H), 7.3-7.5(compIex, 1H, NH), 7.85(q,1H, 
furyl-5H), 7.9-8.4{broad d, 2H, NH2); m/e 287 (WT). 

[Example 671 : 7-amino-5-cyclopropylmethylamino-2-(2^uryI)-[1,2,4]tria2olo{1,5-a] [1,3,5]triazine as 
colourless prisms (crystallised from toluene/ethyl acetate mature), m.p. 188-1 91 °C; microanalysis, found: 
C.53.5; H,5.0; N,36.5%; C^H^NtO requires: C53.1; H.4.8; N,36.2%; NMR: 0.1-0.5 (complex, 4H, cyclopropyl- 
CHy, 1.1(complex f 1H, CH), 3.15(t,3H, ChbN), 6.65(q,1H, furyMH), 7.05(d,1H, furyl-3H), 7.4-7.6(complex, 1H, 
NH), 7.85(d,1H, furyl-5H), 8.0-8.5(broad d,2H, NH2); m/e 272 (M+H)+. 

[Example 681 : (R)-7-amino-2-(2-furyl-7-[a-methy^ as a col- 

ouriess microcrystalline powder (crystallised from toluene) m.p. range; microanalysis, found: C.62.5; H.5.3; 
N,28.3%; C^H^tO + 0.33 C^Ha requires: C.62.5; H,5.1; N,27.9%; NMR: 1 .5(d,3H, CHa), 2.3(s,1H equivalent, 
toluene CH3). 5.0-5.3 (complex, 1H, CH), 6.65(q,1 H, furyMH), 7.05(d,1H, furyl-3H), 7.1-7.5 (complex, 5H, phe- 
nyl-H + toluene), 7.85(d,1H, furyi-SH), 7.9-8.4 (complex, 3H, NH + NH^; m/e 322 (M+H) + . 

[Example 691 : 7-amino-5-p^^hlorophenyl)ethylam [1,3,5Jtriazin© 
as pale yellow prisms (crystallised from ethanol), m.p. 259-261°C; microanalysis, found: C54.3; H.3.8; 
N.27.5%; C 16 H 14 N7aO requires: C.54.0; H.3.9; N,27.6%; NMR: 2.85(t,2H, CH^Ar), 3.5(m,2H, Ch^N), 
6.65(q f 1H, furyI-4H) t 7.05(q,1H, furyl-3H), 7.2-7.4 (complex, 4H, phenyl-H), 7.4-7.6 (complex, 1H, NH), 
7.85(d,1H, furyi-SH), 8.0-8.5(broad d,2H, NHJ; m/e 356 (M+H) + . 

[Example 701 : 7-^inc-2-(2-furyI)-5-(exo-2-nortomy!)amino.[1 f 2,4ltriazolo[1 f 5-a] [1,3,5]triazine as 
colourless prisms (crystallised from 2-propanoI) m.p. 290-293°C; microanalysis, found: C58.5; H,6.9; N,26.6%; 
C^H^NtO.CsHtOH requires: C.58.3; H,6.7; N,26.4%; NMR: 1.05(d,6H, (CH^, 1.1-1.7 (complex, 8H ? norbor- 
nyl-CH*), 22 (broad s,1H, norbornykCH), 3.6-4.4(broad d, 1H, NH), 3.8(m,1H, CHOH), 6.65(q,1H f furyMH), 
7.05(d,1H, furyl-3H), 7.2-7.5 (complex, 1H, NH), 7.85(d,1H, furyl-5H), 7.9-8.4(broad d,2H, NH^; m/e 312 
(M+H) + . 

[Example 711 : 7-amino-2-(2-furyl)-5-[2-(2.imethoxypheny l)ethyl-amino]-[1 ,2,4]triazolo[1 ,5-a] [1 ,3,5] 
fcrlasin© as colourless prisms (crystallised from ethanoO, m.p. 189-190°C; microanalysis, found: C58.3; H,5.0; 
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N,28.3%; C 17 H 17 N70 2 requires: C.58.1; N.4.9; N,27.9%; NMR: 2.8(t,2H, ArCHfe), 3.45(t,2H, qfcN), 3.8(s,3H, 
CH3O), 6.7(q,1H, furyl-4H), 6.8-7.0 (complex, 2H, ArH), 7.05(q,l H, furyl-3H), 7.1-7.3 (complex, 2H, ArH), 7.3-7.5 
(broad t,1H, NH), 7.85(d,1H, furyl-5H), 8.0-8.4{broad d,2H, NHJ; m/e 352 (M+H) + . 

[Example 721 : 7-amino-5-(2-fluoroben^l)amino*2-(2-furyl)[1 v 2,4-]triazolo[1 r 5-a] [1 ,3,5]tria2ine as 
pale yellow prisms (crystallised from ethanol), m.p.244-246°C; microanalysis, found: C,55.5; H.3.6; N.30.1%; 
C 15 H 12 FN70 requires: C,55.4; H,3.7; N.30.1%; NMR: 4.5(d,2H, CH*). 6.65(q,1H t furyWH), 7.0-7.5 (complex, 
5H, ArH + furyl-3H), 7.85(d,1H, furyl-5H), 7.9(broad t,1H, NH), 8.0-8.4(broad s,1H f NHz); m/e 326 (M+H) + . 

[Example 731 : 7-aminc>-2-(2-fury1)-5-{3-methoxybenzyl)amino[1 > 2,4Hria2olo[1 f 5-a] [1,3,5]tria2ine as 
a pale yellow prisms (crystallised from ethyl acetate), rap. 194-196°C; microanalysis, found: C.57.3; H.4.3; 
N,29.2%; C 16 H 15 N70 2 requires: C.57.0; H.4.4; N,29.1%; NMR: 3.75(s,3H, CH3), 4.5(d,2H, CH2). 6.65(q,1H, fu- 
ryl-4H). 6.8 (complex. 1Hi phenyl-4H), 6.9 (complex, 2H, phenyl-2H and 6H), 7.05(d,1H, furyl-3H), 7.2(t,1H, 
phenyl-5H), 7.85(d,1H, furyl-5H), 7.85-8.05 (complex, 1H.NH), 8.0-8.5(broad d,2H, NHj); m/e 338 (M+H)+. 

[Example 741 : 7-amino-2-(2-furyl)-5-{3,4-methylenedioxy^ [1 ,3,5Jtriazi- 

no, pale yellow prisms (crystallised from ethanol), m.p. 217-219°C (decomposed); microanalysis, found: 
C.55.0; H,3.5; N,28.0; 0^,3^03 requires: C,54.7; H,3.7; N,27.9%. NMR: 4.4(d,2H, CH2), 5.95(s,2H, OCH*0), 
6.65(q,1H, furyl-4H), 6.7-6.9 (complex, 3H, phenyl-H), 7.05(d,1H, furyl-3H), 7.85(d,1H, furyl-SH), 7.85-8.05 
(complex, 1H, NH), 8.05-8.5(broad d,2H, NHJ; m/e 352 (M+H) + . 

[Example 751 : 7-amincH5-[2-[4-(2-t-butoxycarbonylethyO 
zolo-[1,5-a][1,3,5]triazinQ, as colourless prisms (crystallised from 2-propanol), m.p.: 197-199°C; micro- 
analysis, found: C61.4; H,6.2; N,21.8%; C23H27N7O3 requires: C.61.5; H f 6.1; N,21.8%; NMR: 1.35(s,9H, 
{CUzhl 2.5(t,2H, CH2CO), 2.7-2.9 (complex, 4H, CHz-Ar-CH*), 3.5(q,2H, CH2N), 6.65(q,1H, furyl-4H) f 
7.05(q,1H, furyl-3H), 7.15(q,4H, phenyl-H), 7.4-7.6 (complex, 1H, NH), 7.85(d,1H, furyl-5H), 8.0-8.4(broad 
d,2H, NH2); m/e 450 (M+Hf. 

The required 2-[4-(2-t-butoxycarbonylethyl)phenyl]ethylamine was prepared as described in Journal of 
Medicinal Chemistry, 1990, 33, 1919-1924. 

[Example 761 : 7-amino-2-(2-furyl)-5-[2-(4-hydroxyiphenyIaceta 
a] [1,3,5ltria2ine as colourless prisms (crystallised from ethanol), m.p. 242-245°C (decomposed); micro- 
analysis, found: C.54.7; H.4.9; N,28.8%; C 18 H 18 N 8 03 requires: C.54.8; H,4.6; N,28.4%; NMR: 3.1-3.5 (complex, 
6H, 3CH£, 6.65 (complex, 3H, phenyl-*! + furyl-4H), 7.05 (complex, 3H, phenyl H + furyl-3H), 7.3-7.5(broad 
t1 H, NH), 7.85(q,1 H, furyl-5H), 7.95(broad t,1 H, NH), 8.0-8.5(broad d,2H, NH2), 9.15(broad s,1H, OH); m/e 395 
(M+H) + . 

The starting amine was prepared as follows: 

A solution of ethyl 4-hydroxyphenyiacetate (18 g) in 1,2-diaminoethane (50 ml) was heated under reflux 
overnight The solvent was removed in vacuo and the residue triturated with acetonitrfle to yield a solid (12.4 
g). This was crystallised from an acetonitrile/ethanol mixture (1:1 v/v) to give 2-aminoethyl-(4-hyd- 
roxyphenyl)acetamide as colourless crystals, m.p. 1 68-1 70°C, which was essentially pure by TLC and was used 
without further characterisation. 

[Example 771 : 7-amino-2-(2-furyl)-5-(3-phenyl-2-trans^ [1 f 3,5Jfcria- 
zine as pale yellow prisms, (crystallised from 2-propanol), m.p. 1 84-1 87°C, resolidified, then m.p. 218-220°C; 
microanalysis, found: C.61 .2; 61 .1; H.4.2; 4.3; N,29.3, 29.3; C 17 H 15 N 7 0 requires: C.61.2; H.4.5; N,29.4%; NMR: 
4.3(broad s,2H, Chfe), 6.2-6.4(d of t,1H, CHCH2), 6.5(d,1H, CHAr), 6.65(q, 1 H, furyl-4H), 7.05(d,1H,furyl-3H), 
7.2-7.5 (complex, 5H, phenyl H), 7.6-7.8 (complex, 1H, NH), 7.85(q,1H, furyl-5H), 8.0-8.6(broad d,2H, NHJ; 
m/e 334 (M+H) + . 

[Example 781 : 7°amino~2-(2-furyl)-5-(2~methoxyethy^ [lASJtriazin© as 

pale yellow prisms (crystallised from ethanol), m.p.: 198-200°C; microanalysis, found: C,48.4; H.4.9; N,35.2%; 
CnH 13 N 7 0 2 requires: C48.0; H,4.8; N,35.6%; NMR: 3.25(s,3H, CH3O), 3.45(s, 4H, C^CH^), 6.65(q,1H f furyl- 
4H), 7.05(d,1H, furyl-3H), 7.3-7.5(broad d,1H, NH), 7.8(q,1H, furyl-5H), 8.0-8.4(broad d,2H, NHj); m/e 276 
(M+H)+. 

[Example 791 : 7-amino-5-cyclopentylamino-2-(2-furyl)-[1,2,4]triazolo-[1,5-a][1,3^]tria2in© as colour- 
less prisms (crystallised from ethanol), m.p.: 151-154°C; microanalysis, found: C, 55.1; H, 5.4; N, 34.1%; 
C 13 H 15 N70 requires: C, 54.7; H, 5.3; N, 34.4%; NMR: 1.4-2.0 (complex, 8H, cyclopentyl -CHA 4.1-4.3(complex, 
1H, CHN). 6.65(q, 1H, furyMH), 7.05(d, 1H, furyl-3H), 7.3-7.5(complex, 1H, NH), 7.85{d, 1H, furyl-5H), 7.9- 
8.4(broad d, 2H, NH^; m/e 286 (M+H) + . 

[Example 801 : 7-amino-5-f2-(4-t-butoxycarbonylmethoxy)[ph©nyletST»yr] amino-a-ta-furyHIA^l-toa- 
zolo[1,5-a][1 f 3,5]triazine as colourless fluffy crystals (crystallised from ethanol), m.p.: 199r200°C; micro- 
analysis, found: C, 58.4; H, 5.5; N, 21.7%; C22H25N7O4 requires C, 58.5; H, 5.6; N, 21.7%; NMR: 1.4(s, 9H, 
t-butyl-H), 2.8(t, 2H, ArCHJ. 3.45(complex, 2H, Ch^N), 4.6(s, 2H, CH^O) 6.65(q, 1H, furyl-4H), 6.8(d, 2H t phe- 
nyl-H), 7.05(d, 1H, furyl-3H), 7.15(d, 2H, phenyl-H), 7.3-7.5(complex, 1H, NH), 7.85(d, 1H, furyl-5H), 8.0- 
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8.4(broad d, 2H. NH*); m/e 452 (M+H) + . 

The required 2-[4-(2-t-butoxycarbonylmethoxy)phenyl]ethylamine may be prepared as described in Journal 
of Medicinal Chemistry, 1990, 33, 1919-1924. 

s Example 81 

4-(2-Aminoethyi)phenol <2.74 g) was added to a stirred suspension of 7-amino-2-{2-furyI)-5-methylsul- 
phonyI-[1 i 2,4]t!iazoloI1,5-a][1 f 3 l 5]tria2ine (1.4 g) in acetonilrile (150 ml) and stirring was continued overnight. 
The solvent was evaporated and the residue was purified by chromatography on silica (100 g) eluting with 

10 dichloromethane containing methanol (50% v/v). The solid (1 .23 g) obtained was crystallised from ethyl acetate 
to give 7-amino-2-(2-fuiyl)-5-[2-(4^ m p# 

225-227°C; microanalysis, found: C, 56.7; H, 4.6; N, 29.4%; C n6 H 15 N 7 0 2 requires C, 57.0; H, 4.5; N, 29.1%, 
NMR: 2.73(t, 2H, ChfeAr), 3.41 (t, 2H, NHCHJ, 6.66(complex, 3H, 2phenyl-H and furyMH), 7.02(complex, 3H, 
2phenyi-H and furyl-3H), 7.40(br t, 1H, -NH-), 7.82(q, 1H, fuiyl-5H), 8.0-8.4(br d, 2H, NH 2 ) and 9.1(s, 1H. OH); 

15 m/e 333 (M+H) + . 

Examgjg 82 

7-Amino-2K2-fuiyI)-5-[2-(4~hy^ (1 g, prepared 

20 as described in Example 81 ) was suspended in dichloromethane (20 ml) and trifluoroacetic acid (20 ml) was 
added with stirring. Pivaloyl chloride (0.4 ml) was added dropwise at ambient temperature. The mixture was 
stirred for 2 hours and then the dichloromethane and trifluoroacetic acid was removed in vacuo. The residue 
was purified by chromatography on silica (100 g) eluting with dichloromethane containing methanol (5.0% v/v). 
The solid obtained (1 J2 g) was crystallised from toluene and finally from isopropanol (25 ml) to give 7-amino- 
25 2-(2-faryt)-5-[2-(4-pivaloy1o^ as a solid . m p 2 08- 

210*C; microanalysis, found: C, 59.6; H, 6.1; N, 21.7%; C^H^N^a 0.5 C 3 HtOH requires C. 59.9; H, 6.0; N, 
21.7%; NMR 1.06(d, ca 3H, (CH^CHOH), 1.3(s, 9H, CH3C), 2.9(t, 2H, Ar), 3.55 (t, 2H, C^N), 3.80(heptet, 
ca 0.5 H, (CHafeCHOH), 6.68(dd, 1H, furyl-4H), 7.01 and 7.30 (A^ pattern, 4H, phenyl-H), 7.08 (d, 1H, furyl- 
3H) and 7.82(d, 1H, furyl-5H); m/e 422 (M+H) + . 

30 

Examples 83-109 

Using a procedure similar to that described in Example 1, but using the appropriate alcohol instead of 
phenol, the following compounds of formula I were obtained: 
35 [Example 831 ; 7-amino-2-(2-furyl)-5-(3-methyiph^ as a white 

solid from isopropanol, m.p. 221-223°C; microanalysis, found: C, 58.5; H, 3.9; N, 27.4%; C 15 H 12 N 8 0 2 requires: 
C, 58.4; H, 3.9; N, 27.3%; NMR 2.35(s, 3H, ArChfe), 6.68(dd, 1H, furyWH), 7.0-7. 4(complex, 5H. 4phenyl-H 
and furyJ-3H), 7.89(s, 1H, furyl-5H) and 8.94(d, 2H, NH2); m/e 309 (M+H) + . 

ITgxamplo 841: 7-amino-2^2-furyl)-5^2-methylpropyIo^^ as a 

40 white solid from toluene, m.p. 1 84-1 85°C microanalysis, found: C, 52.9; H, 5 2\ N, 30.3; C 12 H 14 N 8 02 requires: 
C, 52.5; H, 5.1; N, 30.6%; NMR 0.99(d, 6H, CH3), 2.05(m, 1H, CH(CH Z )& 4.10(d, 2H, OCHz), 6.68(dd, 1H, fu- 
jyWH), 7.1 1(d, 1H, fiiiyi-3H) t 7.89(d, 1H, furyl-5H) and 8.75(brs, 2H, NH2); m/e 275 (M+H) + . 

KEsampl® aq; 7-amino-2^2-furyl)-5^3-[pyridyto^ as colourless 

crystals (crystallised from ethanol), m.p. 287-290°C (decomposed); microanalysis, found C, 53.2; H, 3.0; N 
45 33.0%; CtaH^Oa requires: C, 52.8; H, 3.1; N, 33.2%; NMR 6.70 (dd, 1H, furyWH), 7.22 (d, 1H, furyl-3H) f 
7.52(dd, 1H, pyridyl-5H), 7.75 (d, 1H, pyridyl-4H), 7.92(s, 1 H, furyl-5H), 8.52 (complex, 2H, pyridyl-2H and pyri- 
dyi-6H) and 9.03 (br s, 2H, NH2); m/e 296 (M+H) + . 

IBawipte 7-amino-2-{2-furyl)-5H3-[1,2,5^^ as a 

white solid from ethanol, m.p. 273-5°C; microanalysis, found: C, 39.8; H, 1 .9; N, 36.9%; C 10 HeN 8 O 2 S requires: 
50 C, 39.7; H, 2.0; N, 37.1%; NMR 6.70 (dd, 1H, furyWH), 7.16 (d, 1H, furyl-3H), 7.91 (d, 1H, furyl-5H), 8.85 (s. 
1H, thiadiazolyWH) and 9.21 (br s, 2H, NH*); m/e 303 (M+H) + . 

The starting material may be prepared as described in Journal of Organic Chemistry, 32, 2828 (1967). 

lEamipia 871 ; 7-amino-2-(2-furyl)-5-(3-ftrr^ 
as a crystalline solid from isopropanol, m.p. 236-238°C; microanalysis, found C, 49.6; H, 2.3; N, 22.9%; 
55 CttHeFsNeQj requires: C, 49.7; H, 2.5; N, 23.2%; NMR 6.70 (dd, 1 H, furyWH), 7.1 3 (d, 1 H, furyl-3H), 7.55-7.75 
(complex, 4H, phenyl-H), 7.91 (s, 1H, furyl-SH) and 9.03 (br s, 2H, NHJ; m/e 362 M* 

[Example 881 ; 7-amino-5-(3-chlorophenoxy^^^^ as colour- 

less needles from ethyl acetate, m.p. 224-226°C; microanalysis, found C, 50.9; H, 2.6; N, 25.6%; C 14 H 9 CIN 6 0 2 
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requires: C, 51.1 ; H, 2.7; N, 25.6%; NMR 6.57 (dd, 1H, furyMH), 7.1-7.4 (complex, 5H, phenyl-H and furyl-3H), 
7.70 (s, 1 H, furyl-5H) and 8.25 (d, 2H, NH2); m/e 328 M\ 

[Example 891 : 7-aminc-5-(2-ethylsulphinylethoxy)-2-(2-f^^ as a 

white solid from ethanol, m.p. 253-5°C; microanalysis; found C, 45.0; H, 4.3; N, 26.4%; C 12 H 14 N 6 C>3S requires: 
5 C, 44.7: H, 4.3: N, 26.1%; NMR 1.22 (t, 3H, CHj), 2.7-3.3 (m, 4H, CHaS^JChy, 4.66 (m, 2H, OCH^p 6.70 (dd, 
1H, furyl-4H), 7.14 (d, 1H, furyl-3H), 7.90 (s, 1H, furyl-5H) and 8.84 (br d, 2H, NHj); m/e 323 (M+H)\ 

The starting alcohol was prepared as follows: 

To a solution of 2-ethylthioethano! (10.6g) in a methanol/water mixture (2:1 v/v) was added sodium 

metaperiodate (21 .4 g), and the mixture was heated under reflux for 2 hours. The suspension was then cooled 
10 and filtered, and the filtrate evaporated in vacuo. The residue was distilled to give 2-ethylsulphinyi ethanol as 

a colourless oil, b.p. 1 25-126°C (0.5 mm Hg), NMR: 1 .35 (t, 3H, CH3), 2.7-3.0 (m, 4H, CH^OJCife), 4.05 (m,2H, 

ChbO). 4.45 (s, 1 H, OH); m/e 1 23(M+H) + . 

[Example 90] : 7<wino-5.(2*hlorophenoxy)-2^2-furyl)-^ as a white 

solid from ethanol, m.p. 271-273 C C; microanalysis, found: C, 51.2, H, 2.7; N, 25.4%; C 14 H 9 CINe02 requires: C, 
15 51.1: H, 2.7; N, 25.6%; NMR 6.68 (dd, 1H, furyl-4H), 7.11 (d, 1H, furyl-3H), 7.3-7.7 (complex, 4H, phenyl-H), 

7.89 (s, 1 H, furyl-5H) and 9.05 (br s, 2H, Nfcb); m/e 329 (M+H) + . 

[Example 911 : 7-amino-2-(2-furyl)-5-(2,3 f 4,5 f 6-pentafluoroph^^^ 

zin© as white crystals from ethanol, m.p. 312-314 (decomposed); microanalysis, found: C, 43.9;, H, 1.4; N, 

21.9%; C 14 H 5 F s N 6 0 2 requires: C, 43.7; H, 1.3: N, 21.9%; NMR 6.70(dd, 1H, furyi-4H), 7.14 (d, 1H, fury)-3H), 
20 7.92 (s, 1 H, furyl-5H) and 9.27 (br s, 2H, Nhb); m/e 385 (M+H) + . 

[Example 921 : 7-aminc-5-(3.cyanophenoxy)-2-(2-fuiylH^^^ as a white 

solid from ethanol, m.p.>300°C; microanalysis, found: C, 56.6; H, 2.9; N, 30.6%; C 15 H 9 N70 2 requires: C, 56.4; 

H, 2.8; N, 30.7%; NMR 6.70 (dd, 1H, furyl-4H), 7.13 (d, 1H, furyl-3H), 7.4-7.85 (complex, 4H, phenyl-H), 7.91 

(s, 1H, furyl-5H) and 9.06 (d, 2H, NH2); m/e 320 (M+Hf . 
25 [Example 931 : 7-amino-5-(4-N^imethyIaminosulph 

triazine as colourless crystals, rap. 272-274°C (decomposed); microanalysis, found: C, 47.6; H f 3.8: N, 23.3; 

H 2 0 1.3%; C 16 H 16 N704S 0.33 C 2 H 5 OH, 0.33H 2 O requires: C, 47.4; H, 4.1; N, 23.2; H z O, 1.4%; NMR 2.67 (s, 

6H, N^tfe)^, 6.70 (dd, 1H, fury!-4H), 7.13 (d, 1H, furyl-3H), centre 7.5 (A 2 B 2 pattern, 4H, phenyl-H), 7.91 (s, 

1H, furyi-5H) and 9.04 (d, 2H, NHJ; m/e 402 (M+H)+. 
30 The phenol starting material was prepared as follows: i 
Sodium 4-hydroxybenzenesulphonate (20 g) was heated under reflux in thionyl chloride (200 ml) for 25 

hours. The solvent was then removed in vacuo, and the residue was azeotroped with toluene and then treated 

with a solution of dimethylamine in industrial methylated spirits (200 ml). Purification by chromatography on 

silica (eluting with dichloromethane/methane (99:1 v/v) gave N,N-dimethyl-4-hydroxybenzenesulphonamide as 
35 colourless needles (crystallised from water), m.p. 82-84°C; NMR: Z55 (s, 6H, 2CH3), 6.95 (d, 2H, phenyl-H), 

7.55 (d, 2H, phenyl-H), 10.5 (s, 1H, OH); m/e 202 (M+H). 

[Example 941 : 7-aminc-2-(2-furyl)-5-(2-nito as a pale 

yellow solid, m.p. 303-305°C (decomposed); microanalysis, found: C, 49.7, H, 2.6; N, 28.5%; C 14 H9N70 4 

requires: C, 49.6, H, 2.6; N, 28.9%; NMR 6.70 (dd, 1H,furyi-4H), 7.21 (d, 1H, furyl-SH), 7.59 (complex, 2H, phe- 
40 nyl-5H and 6H), 7.85 (dd, 1H, phenyWH), 7.91 (s, 1H, furyl-5H), 8.20 (dd, 1H, pheny1-3H) and 9.15 (d, 2H, 

NHa); m/e 9.40 (M+H) + . 

[Example 951 : 7-amino-5-(2-methoxycarbonylphenoxy)-2-(2-f uryl)[1,2 f 43triazolo[1 t S-a3[1 ,3,S]triazin« 
as a solid from methanol, m.p. 287-288°C; microanalysis, found; C, 54.4; H, 3.2; N, 23.6%; C 16 H 12 N 6 0 4 requires: 
C, 54.5; H, 3.4; N, 23.9%; NMR 3.67 (s, 3H, C0 2 CH^) t 6.69 (dd, 1H, furyMH), 7.12 (d, 1H, furyl-3H), 7.3-7.8 
45 (complex, 3H, phenyl-H), 7.90 (s, 1H, furyl-5H) and 9.00 (d, 2H, Nhy. 
[Example 961 : 7-aminc~5-(4-mefchoxycarbonylphenoxyW 
as a white solid from ethanol, m.p. 293-5°C (decomposition); microanalysis, found: C, 54.6; H, 3.6; N, 23.5%; 
Ci 6 H 12 N € 0 4 requires: C, 54.5; H, 3.4; N, 23.9%; NMR 3.88 (s, 3H, C0 2 ChU), 6.70 (dd, 1H, furyMH), 7.13 (d, 
1H, furyl-3H), 7.41 and 8.05 (A 2 B 2 pattern, 4H, phenyl-H). 7.90 (s, 1H, furyi-5H) and 9.04 (d, 2H, NHJ; m/e 353 
so (M+H)*. 

[Example 971 : 7-amino>5>(3-methoxycarbonylphenoxy)-2-(2-f urylHI.^ltriazolo^S-ajEI ^Sflfriazine 
as a white solid from ethanol, m.p. 226-228°C; microanalysis, found: C, 52.7; H, 3.6; N, 22.5; H 2 0, 3.7%; 
CieHi 2 N 6 0 4 0.1 CjHgOH (0.75H 2 O) requires: C, 52.5; H, 3.8, N, 22.7; H 2 0, 3.6%; NMR 3.86 (s, 3H, COaOy, 
6.68 (dd, 1H, furyWH), 7.12 (d, 1H, furyl-3H), 7.5-7.9 (complex, 5H, 4 phenyl-H) and furyl-5H) and 9.00 (d, 2H, 
55 NH^; m/e 353 (M+H)+ 

[Example 981 : 7-aminc-5-(4-methoxycarfoonylme^ 
triazine as a white solid from ethanol, m.p. 234-236°C; microanalysis, found: C, 55.7; H, 4.0; N, 22.7%; 
C 17 H 14 N 6 0 4 requires: C, 55.7; H, 3.8, N, 23.0%; NMR 3.65 (s, 3H, COaCH^), 3.71 (s, 2H, CHaCOCHs), 6.68(dd, 
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1H, furyWH), 7.10 (d, 1H, furyi-3H), 7.1 3 and 7.33 (A 2 B 2 pattern, 4H, phenyl-H), 7.88 (d, 1 H, furyl-5H) and 8.96 
(d, 2H, NHj); m/e 367 (M+H)+. 

The phenol starting materia! was prepared as follows: 

A solution of 4-hydroxyphenoxyacetic acid (33.6 g) in methanol was treated with hydrogen chloride gas 

5 and left to stand at ambient temperature overnight The solvent was removed in vacuo and the residue taken 
up in ethyl acetate. This soltion was washed sequentially with satured sodium hydrogen carbonate solution (2 
x 100 ml) and brine (100 ml), then dried (MgS0 4 ) and the solvent evaporated to give methyl 4-hyd- 
roxyphenoxyacetate as a colouriess crystalline mass, m.p. 112-114°C; NMR: 3.8 (s, 3H, CH3), 4.55 (s t 2H, 
CHj), 6.75 (s, 4H, phenyl-H) 6.8-7.8 (braod s, 1H, OH); m/e 200 (M+NH 4 f. 

10 [Exatmpte 991: 7-amino-5^4-methoxycart>onylmeihoxypheno;^ 

triazlno as a white solid from ethanol, m.p. 265-267°C; microanalysis, found: C, 53.8; H, 3.7; N. 21.6%; 
C 17 HuN 8 0 6 requires: C, 53.4; H, 3.7; N, 22.0%; NMR 3.72 (s, 3H, CO2CH3), 4.81 (s, 2H t OChy, 6.69 and 7.15 
(A 2 B 2 pattern, 4H f phenyl-H), 7.1 0 (d, 1 H, furyl-3H), 7.89 (s,1 H, furyl-5H) and 8.94 (d, 2H. NJi); m/e 383 (M+Hf. 
rExampte 1001: 7-amino~2K2-furyI)-5^(1-prop^ 

15 [1,3,5]triazin® as a solid from ethanol, m.p. 203-205°C; microanalysis, found: C, 55.8; H, 4.8; N, 23.8%; 
Ci9H 19 Nt0 4 requires: C, 55.7; H, 4.7; N, 24.0%; NMR 0.85 (t, 3H, CHaCHa), 1.47 (m, 2H, CH2CH3), 3.11 (q, 
2H, ChbN), 4.47 (s,2H, OCHJ, 6.67 (dd, 1H, furyl-4H), 6.98 and 7.14 (A 2 B 2 pattern, 4H, phenyl-H), 7.10 (d, 
1H, furyi-3H), 7.87 (s, 1H, furyl-5H), 8.03 (t, 1H, NH) and 8.82 (d, 2H, NH*); m/e 410 (M+H) + . 
The requisite phenol starting material was prepared as follows: 

20 Asolution of 1-propyiamine (4.1 ml) and methyl 4-hydroxyphenoxyacetate (3.64 g) in methanol (50 ml) was 
left to stand for 72 hours at ambient temperature. The solvent was evaporated in vacuo and the residue taken 
up in ethyl acetate. The solution was washed sequentially with 1 M HCI (2 x 25 ml) and brine (30 ml), then dried 
(MgS0 4 ) and the solvent evaporated to give N-(1-propylH-hydroxyphenoxyacetamide as a red oil, NMR: 0.95 
(t, 3H, CH3), 1.55 (m. 2H, Chfe), 3.3 (q, 2H, CHUN), 4.4 (s, 2H, Ch^O), 6.5-6.7 (broad s, 1H. OH), 6.8 (s, 4H, 

25 phenyi-H); m/e 227 (M+NH 4 ) + , 21 0 (M+H) + . 

[[Example 101]: 7-amIno-5-[4-([MKlime^ -oxy]- 
S^-fuffylMI^^JtriazoloIl^alll^^ltriazine as a solid from ethanol, m.p. 192-4°C; microanalysis, found: C, 
55.9; H, 5.7; N, 24.8%; C 21 H 2 4N 8 0 4 requires: C, 55.7; H, 5.3: N, 24.8%; NMR 22 (d, 6H, NfC^)^, 2.47 (m, 
2H, CH^C^)^, 2.86 and 3.02 (s, 3H, NCH3 rotamers), 3.41 (m, 2H, CONChfe), 4.83 (d, 2H, OCHj), 6.68 (dd, 

30 1H, furyMH), 6.95 and 7.13 (A 2 B 2 pattern, 4H, phenyl-H), 7.12 (s, 1H, furyI-3H), 7.88 (m, 1H, furyi-5H) and 
8.95 (d, 2H, Nft); m/e 453 (M+H)* 

The requisite phenol starting material was prepared as follows: 

A solution of methyl 4-hydroxyphenoxyacetate (3.64 g) and N.N.N'-trimethylethylenediamine (5.1 g) in 
methanol (50 ml) was heated under reflux for 24 hours. The solvent was then evaporated jn vacuo and the resi- 
55 due purified by chromatography on silica (eluting with dichloromethane/methanol 9:1 v/v) to give N-(4-hyd- 
roxyphenoxyacetyl)N,N , N , -trimethyIethylenediamine as a pale brown oil, NMR: 2.3 (s, 6H, 2CH3), 2.5 (t, 2H, 
CfcUNMei), 3.0 (d, 3H, CH3). 3.5 (m, 2H, CH*), 4.5-4.7 (d f 2H, Ch^O), 6.6-6.8 (m, 4H, phenyf-H); m/e 253 (M+H) + . 

Exaimpfo 102 

40 

Asolution of 7-amino-2-(2-furyl)-5-phenoxy-[1 ,2,4]triazolo[1,5-al[1,3,5]tria2ine (950mg) in acetic anhydride 
was heated under reflux for 1.5 hours. The solvent was then evaporated in vacuo and the residue was purified 
by chromatography on silica eluting with dichloromethane containing ethyl acetate (5% v/v). The amorphous 
solid thereby obtained was crystallised from toluene to give 7-acetylamino-2-(2-f uiyl)-5-phenoxy-[1,2,4]-tria- 
45 soao[1 p 5-a][1,3 f 5]aria2in® as colouriess prisms, m.p. 168-170°C; microanalysis, found; C, 60.9; H, 4.2; N, 
22.6%; C 16 H 12 N 6 0 3 0.45 CyHs requires: C, 60.9; H, 4.1; N ? 22.3%; NMR 2.3 (s, 3H equivalent toluene CH 3 ), 
2.35 (s, 3H, CH3CO), 6.7 (q, 1H, furyl-4H), 7.1-7.6 (complex, 6H, furyl-3H + phenyf-H + toluene), 7.95(d, 1H, 
furyl-5H), 11.5 (broad s, 1H, NH); m/e 336 (M**). 

50 EXAMPLES 103-109 

Using a procedure similar to that described in Example 1, but using the appropriate alcohol instead of 
phenol, the following compounds of formula I were obtained:- 

f EXAMPLE 1031: 7-amino-5-(4-N-cyctohexy!aminocarbon 
55 xdo[1 , 5-a][1 ,3,5]friazinQ as a white solid from ethanol, m.p. 294-297°C; microanalysis, found: C.60.5; H.5.4; 
N.22.4; HjO, 0.8%; C^N^O^O requires C,60.5; H,5.4; N.22.4; H 2 0, 0.8%; NMR: 1.0-1.8 (complex, 
10H, -CH r ), 3.40 (s,2H, C&CO), 3.52(m,1H, CHN), 6.69(dd,1H. furyl-4H), 7.11(d,1H, furyl-3H), 7.15 and 
7.30XA2B2 pattern, 4H, phenyl-H), 7.90(m,1 H, furyl-5H), 7.95(d,1H, NH) and 8.97(d,2H, NH^; m/e 434 (M+H)\ 
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The phenol starting material was prepared by a procedure essentially simDar to that described in Example 
102, using cyclohexylamine instead of 1-propyIamine giving N-cyclohexyl-4-hydroxyphenylacetamide as a col- 
ourless crystalline solid, rap. 87-89°C, NMR: 1.0-1.5 (complex 5H, cyclohexyl-Chy, 1.5-1.8 (complex, 5H, cyc- 
lohexyl-Chy, 3.25(s,2H, ArChfe), 3.5(m,1H, CHN), 6.65(d,2H, phenyl-H), 7.0(d,2H, phenyl-H), 7.75(t,1H, NH), 
5 9.15(s,1H, -OH); m/e 234 (M+H)+. 

[EXAMPLE 1041 : 7-amino«5-[4-([N-dimethylaminoethy 
(2-furyl-[1,2 r 4]triazo!o[1 t 5-a][1 > 3 l 5]iriazine as a hydrochloride salt from isopropanol. The chromatographed 
free base prepared by a procedure similar to that described in Example 1 , was dissolved in methanol and treated 
with ethereal hydrogen chloride, the solvent evaporated and the residue crystallised from isopropanol); rrticro- 
10 analysis, found: C,52.4; H.5.9; N,22.0; Cl,6.9; H 2 0, 1.6%; C^H^NaOs HCI 0.3 C 3 HtOH 0.5H 2 O requires: 
C52.6; H,5.6; N,22.4; CI, 7.1; H 2 0 1.8%; NMR2.77(s,6H, NfCH^, 3.3(s,3H, N-CH3), 3.23(t.2H, CH2N+), 3.75 
(complex, 4H, CHJtt and CH^CO), 6.69(dd,1 H, furyMH), 7-12(d,1 H, furyl-3H), 7.15 and 7.31 (A 2 B 2 pattern, 4H, 
phenyl-H), 7.90(m,1 H, furyl-5H), 9.00(d,2H, NH^ and 1 0.5(br s, 1 H, N+H) m/e 437(M+H) + . 

The phenol starting material was prepared by a procedure essentially similar to that described in Example 
15 102, using N,N,N'-trimethylethyIenediamine instead of 1 -propylamine, to give the product as a pale yellow oil, 
essentially pure by TLC, which was used directly. 
[EXAMPLE 1051 : 7-amino-2K2-furyl-5K4-[me 

triazine as white crystals from ethanol, m.p. 245-247°C; microanalysis, found: C,56.9; H,4.4; N,22.3%; 
Ci 8 H 16 N 6 0 4 requires: C,56.8; H.4.2; N,22.1%; NMR: 2.67(t,2H, CH* phenyl), 2.90(t,2H CHjCO), 3.61(s,3H, 

20 C0 2 CH3), 6.70(dd,1 H, furyWH), 7.1 1 (d t 1 H, furyWH), 7.1 5 and 7.29 (A 2 B 2 pattern, 4H, phenyl-H), 7.90(d,1 H, 
furyl-5H) and 8.95(d,2H, NHJ m/e 381 (M+H)+. 

[EXAMPLE 1061 : 7-amino-5I4-(3H^-cyclopentylcart>amoyq©^ 
lofl ,5-a][1,3 t 5]triazine as a solid from ethanol m.p. 257-259°C; microanalysis, found: C.60.8; H,5.3; N,22.3%. 
C22HJ3N703 requires: C,61.0; H.5.3; N,22.6%; NMR: 1.2-1.9 (complex, 8H, -CH^-) 2.37(t,2H, CH2CO), 

25 2.84(t,2H, CHa phenyl), 3.99(m,1H, CHN), 6.69(dd,1H, furyl-4H), 7.10(d,1 H, furyl-3H), 7.15 and 7.28 (AA pat- 
tern, 4H, phenyl-H), 7.74(d,1H, NH). 7.89(d,1H, furyl-5H) and 8.95(d,2H, NHj); m/e 434 (M+H) + . 
The requisite phenol starting material was prepared as follows: 

A mixture of 3-(4-hydroxyphenyl)propionate (3.6 g) and cyclop entylamine (1 5 ml) was refluxed for 18 hours. 

The reaction mixture was then taken up in ethyl acetate (1 50 ml) and the solution washed sequentially with 2M 
30 HCI (4 x 75 ml), water (50 ml) and brine (50 ml), then dried (MgS0 4 ) and evaporated to give N-cyclopentyl-3(4- 

hydroxyphenyl)propionate as a brown ofl, NMR: 1 .2-1 .9 (complex, 8H, cydopentyl-H), 2.25(t,2H, CH2), 2.7(t,2H, 

CHa), 4.0(m,1H cyclopentyl-H), 6.65(d,2H, phenyl-H), 7.0(d,2H, phenyl-H), 7.65(d,1H, NH), 9.1(s,1H, OH); m/e 

251 (M+NH 4 )+. 234 (M+H) + . 

[EXAMPLE 1071 : 7-aminc-2-(2-furyl)-5-(2-methylphe^^ as a 

35 powder from isopropanol, m.p. 239-241°C; microanalysis, found: C,58,3; H.4.9; N.24.5%; 

Ci 5 H 12 N 8 O 2 (0.5)C3H7OH requires: C,58.5; H.4.7; N,24.8%; NMR: 2.16(s,3H, phenyl CHa), 6.69(dd,1H, furyl- 

4H), 7.1-7.4 (complex, 5H, phenyl-H and furyl-3H); 7.89(s,1H, furyl-5H) and 8.96(d,2H, NHJ; m/e 309 (M+H) + . 
[EXAMPLE 1081 : 7-aminc-2.(2-furyl)-5-(4-m^ as 

fluffy crystals from Isopropanol, m.p. 248-250°C; microanalysis, found: C,58.3; H,5.5; N.23.5%; 
40 C 15 H 12 N 6 O 2 (0.8)C3H 7 OH requires: C.58.6; H,5.2; N,23.6%; NMR: 2.32(s,3H, phenyl Qt), 6.68(dd,1H, furyi- 

4H), 7.11(d,1H, furyl-3H), 7.0 and 7.24 (A 2 Ba pattern, 4H, phenyl-H), 7.90(s,1 H, furyl-5H) and 8.91(s,2H, NH*) 

m/e 309(M+H) + . 

EXAMPLE 109 

45 

A stirred suspension of 7-amino-2-(2-furyl)-5-methyIsulphonyl-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine (1 .4 g) in 
1,2-dimethoxyethane (25 m!) was treated with an aqueous solution of 1M sodium hydroxide (25 ml). After 3 
hours at room temperature the reaction mixture was acidified with 1M hydrochloric acid (pH 2-3) and stirred 
for 2 hours. The precipitated yellow solid was collected by filtration and washed with water. Crystallisation from 
so boiling distilled water gave 7-aminc-2-(2-furyl)-5-hydro^ (0.47 g) as a 

pale yellow solid m.p.>300°C; microanalysis, found: C.44.3; H.2.5; N,38.7%, C B H^ $ 02 requires: C.44.0; H,2.8; 
N,38.5%; NMR: 6.69(dd,1H, furyWH), 7.10(d,1H, furyl-3H), 7.90(d,1H, furyl-5H), 8.36(br s, 2H, NHa) and 
12.1(br s, 1H.OH); m/e 219 (M+H) + . 

55 EXAMPLES 110-112 

Using a procedure similar to that described in Example 2, the following compounds of formula I were 
obtained starting with the appropriate thiol:- 
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[EXAMPLE 1101: 7.amlno.5-([cydohexylaminocarbonyl]methylthio).2<2-f uryl)-[1 f 2,4]triazolo[1 ,5- 
a][1,3,5]triazine as a white solid from isopropanol, m.p. 249-252°C; microanalysis, found: C ( 51.3; H.5.3; 
N f 26.1%; C^H^NtOzS requires; C,51.5; H,5.1; N.26.3%; NMR: 1.0-1.8 (complex, 10H, -CHr) 3.51(m,1H. 
NCH), 3.85(s,2H, CHjS), 6.69(dd, 1H, furyl-4H), 7.14(d,1H,furyl-3H), 7.89(m,1H, furyl-5H), 7.95(d,1H, NH) and 
5 8.88(d,2H, NHJ; m/e 374 (M+Hf. 

The thiol starting material was prepared as follows:- 

A solution of ethyl 2-mercaptoacetate (12 g) and cyclohexylamine (29.7 g) in ethanol (50 ml) was allowed 
to stand at ambient temperature for 72 hours, and was then refluxed for 6 hours. The solvent was evaporated 
and the residue dissolved in ethyl acetate (200 ml). The solution was washed sequentially with 2M HCI (3 x 50 

10 ml), water (2 x 50 ml) and brine (50 ml), and the solvent removed in vacuo . The crude product was purified by 
chromatography on silica (eluting with dichloromethane/methanol 99:1 v/v) to give N-cyclohexyI-2-mercap- 
toacetamide as low-melting tan crystals, NMR: 1.0-2.0 (complex, 1 1H, cyclohexyl-Chfe and SH), 3.2(d,2H, Chy, 
3.6-3.9(m,1H, cyclohexyl -CH), 6.4-6.9 (broad d,1H, NH); m/e 174 (M+H) + . 
rEXAMPLE1111; 7-amino-2-(2-furyl)-5-(N-piperidinoca^ 

15 triazine as a white solid from isopropanol m.p. 218-220°C; microanalysis, found: C.49.9; H.4.8; N,27.3%; 
CisHtrNyO^ requires: C,50.2; H,4.7; N,27.3%; NMR: 1.4-1.7 (complex, 6H, -CH^, 3.48(m,4H, CHjNCHj), 
4.19(s,2H, SCHz), 6.70(dd,1H, furyl-4H), 7.15(d,1H, furyl-3H), 7.90(m,1H, furyl-5H) 8.88(d,2H, NHo); m/e 360 
(M+H)*. 

The thiol starting material was prepared by a procedure similar to that described in Example 110, but using 
20 piperidine instead of cyclohexylamine. The product was distaied to give a viscous yellow oil which was used 
directly. 

lIXAMPLSIig: 7-^ 

triazine as a white solid from isopropanol, m.p. 203-205°C; microanalysis, found: C, 46.6; H,4.8; N.28.5% 
CisH^NTOaS (0.15)C3HtOH requires C,46.9; H,4.7; N,28.5%; NMR 0.84(t,3H Ctfe), 1.43(m,2H, Ch^CHa), 
25 3.04(q,2H, CHjN), 3.87(s,2H, CfcfeS), 6.69(dd,1H, furyMH), 7.15(d,1H, furyl-3H), 7.91(d,1H, furyl-5H) f 
8.07(t,1H, NH) and 8.90(d,2H, NHJ; m/e 334 (M+H) + . 

The thiol starting material was prepared in a manner similar to that described in Example 110, but using 
1-propyiamine instead of cyclohexylamine. The product was distaied to give a pale yellow viscous oil which 
was used directly. 

30 

EXAMPLE 113 

Sodium hydride (150 mg of a 50% dispersion in oil) was added to a stirred solution of 7-amino-2-(2-furyl)- 
5-phenoxy[1 f 2,4]triazolo-[1 ,5-a][1 ,3,5]triazine (800 mg) in dimethylformamide (1 0 ml). The mixture was stirred 

35 until the effervescence had ceased and a clear solution had been obtained, lodoethane (0.22 ml) was then 
added and the reaction mixture was stirred overnight at ambient temperature. Water (150 ml) and glacial acetic 
acid (1.0 ml) were then added and the resulting aqueous suspension was extracted with ethyl acetate (3 x 40 
ml). The organic extracts were combined and washed with water (2 x 40 ml) and brine (40 ml), dried (MgSo 4 ) 
and evaporated to yield a pale brown gum (800 mg). This was purified by chromatography on silica eluting with 

40 dichloromethane containing ethyl acetate (4% v/v). The colourless foam thereby obtained was crystallised from 
tetrachloromethane to give 7^thylamino-2-(2-furyl)-5-phenoxy-I1,2,4]triazolo[1,5-a][1,3 f 5]triazine as col- 
ourless crystals, m.p. 127-129°C; microanalysis, found: C.54.2, 54.1; H,4.0, 3.8; N,23.1, 23.1; CI,10.2%; 
C 16 H 14 NeO 2 .0.25CCI 4 requires: C.54.1; H,3.9; N,23.3; Cl,9.8%; NMR: 1.2(t,3H, CH 3 ), 3.54(m,2H, CH^, 
6.7(q,1H, furyMH), 7.1(dd,1H, furyl 3H), 7.2-7.5 (complex, 5H, phenyl-H), 7.9(q,1H, furyl-5H), 9.35(t,1H, NH); 

45 m/e 322 (M*). 

EXAMPLE 114 

Using a procedure similar to that described in Example 1 1 3, but using iodomethane instead of iodoethane, 
so 7*twthy!amtoo-2-(2-turyl).5-phenox was prepared as colourless 

fluffy crystals (crystallised from ethanol), rap. 220-222°C; microanalysis, found: C.58.6; H,3.7; N,27.4%; 
Ci 5 H 12 N e 0 2 requires: C,58.4; H.3.9; N f 27.3%; NMR: 3.0(s,3H, Chfe), 6.7(q,1H, furyUH), 7.1(d,1H, furyl-3H), 
7.2-7.5 (complex, 5H, phenyl-H), 7.9{d,1H, furyl-5H), 9.25(s,1H, NH); m/e 308 (M + ). 

55 EXAMPLE 115 

Using a procedure similar to that described in Example 1, but using the appropriate alcohol instead of 
phenol, 7-amino-2(2-f uryl)-5-(4-[N^1 -propyl)aminocarb onylmethyl]phenoxy)-[1 ,2,4]triazolo[1 , 5-a][1 , 3 f 5] 
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triazine was prepared as a white solid from ethanol, m.p. 240-242°C, microanalysis, found: C.57.7; H,4.7; 
N.24.8%; C 19 H ia N70 3 requires: C,58.0; H,4.8; N,25.0%; NMR: 0.87(t,3H, CH 2 CHs), 1.45(m,2H, CffcCHa), 
3.04(q,2H, NCH*), 3.42(s,2H CfyCO), 6.68(dd,1H, furyl-4H) 7.1-7.4(A 2 B2 pattern, 4H f phenyWj), 7.88(m,1H, 
furyl-5H), 8.03(t,1H, NH); 8.96(d,2H f NHJ; m/e 394(M+H)\ 

5 The phenol starting material was prepared as follows: 

To a solution of N-(1-propyl)-4-acetoxyphenylacetamide (1 1.4 g) in methanol (25 m!) was added a solution 
of sodium carbonate (2.65 g) in water (50 ml), and the mixture stirred overnight at ambient temperature. The 
methanol was removed in vacuo and the aqueous residue acidified to pH2. The product was extracted with 
ethyl acetate (3 x 50 ml), and the organic extracts combined and washed with brine (50 ml), dried (MgS0 4 ). 

10 The solvent was evaporated to give N-(1-propyl)-4-hydroxyphenylacetamide as a yellow oil, essentially pure 
by TLC, NMR: 0.85(t,3H, CH3), 1.3-1.6(m,2H, CHaCHa), 3.15(t,2H, CH^). 3.5(s,2H, q^Ar), 5.75 (broad t,1H, 
NH), 6.85(d,2H, phenyl-H), 7.05(d,2H, phenyl-H) (the spectrum also contained peaks due to ethyl acetate); m/e 
194(M+H) + . 

The requisite N-(1-propyl)-4-acetoxyphenylacetamide was prepared as fallou- 
ts To an ice-cold solution of 1 -propylamine (9 g) in water (50 ml) was added solution of 4-acetoxyphenylacetyl 
chloride (10.6 g) in diethyl ether (100 ml), keeping the temperature of the mixture between 15 and 25°C with 
external cooling. The ether layer was separated, washed with brine and evaporated to give N-(1-propyl)-4-ace- 
toxyphenylacetamide as a pale yellow oil, essentially pure by TLC, which was used without further purification 
or characterisation. 

20 

EXAMPLE 116 

Using a similar procedure to that described in Example 3 but starting from 7-amino-2-(5-methyi-2-furyl)-5- 
^methylsuIphonyi^l^^ltriazoloII.S-aKljS^Jtriazine obtained from the corresponding 5-methylthio compound 

25 described in Example 47, and the appropriate amine, there was preprared 7-amino-5-[2-(4-hyd- 
roxypheny!ethyl)]ammo-2-(5-methyl-2-fury^ as a crystalline solid 

from ethanol, m.p. 290-292°C; microanalysis, found: C.57.4; H,5.8; N,24.7%; C^H^N^^HsOH requires 
C57.4; H ( 5.8; N,24.7; NMR 2.36(s,3H, CH3), 2.72(t,2H, NChy, 3.44(m,2H, CHrphenyl), 6.28(d,1H, furyWH), 
6.68 and 7.03 (A 2 B 2 pattern, 4H, phenyl-H), 6.93(d,1H, furyl-3H), 7.88(t,1H, NH), 8.08(br s, 2H, NHJ and 

30 9.12(s,1H, OhD; m/e 352 (M+H) + . 

EXAMPLE 117 

A solution of 5 f 7-d»phenoxy-2-(5-isoxazolylH1,2,4-]triazolo[1,o^a][1,3,5Jmazine (3^ g) in ethanolic 
35 ammonia (200 ml) was allowed to stand at ambient temperature for 1 hour. The solvent was then evaporated 
and the residue was purified by chromatography on silica-gel eluting sequentially with dichloromethane-ethyl 
acetate mixtures 9:1 v/v to give a pale yellow solid (1.61 g). This was crystallised from ethanol to give 7-aml- 
no-2-(5-isoxazoIyl)-5-phenoxy[1,2,4]tria2olo[1 f 5-a][1,3,5]triazine as colourless crystals, m.p. 255-257°C 
(decomposition); microanalysis, found: C,53.0; H.4.2; N,29.3%; C^HgHTO^O^S^HsOH requires C.52.8; 
40 H.4.1; N,29.7%; NMR: 7.12(d,1H, isoxazolyl-3H), 7.2-7.6 (complex 5H, phenyl-H), 8.79(d,1H; isoxazofyMH) 
and 9.13 (s,2H, Nji); m/e 296 (M+H) + . 

The starting material was prepared as follows:- 

(a) A solution of 5-isoxazo)ycarbonyl chloride (6.6 g) in dichloromethane was added to a stirred solution of 
2 i 4-diphenoxy-6-hydrazino-[1,3,5]triazine (15 g) in dichloromethane at 0°C. After stirring for 2 hours at 

45 ambient temperature, the organic solution was washed with water (x2), brine (x1), dried and evaporated 
to yield a yellow foam (1 8.0 g). The residue was crystallised from toluene to give pale yellow crystals (1 1 .0 
g) which were used directly. 

(b) A suspension of phosphorus pentoxide (20 g) and the product of step (a) (8.0 g) in toluene (250 ml) 
was heated under reflux for 18 hours. The solvent was evaporated and the residue partitioned between 

so water and dichloromethane. The organic solution was washed with water, saturated sodium bicarbonate 
solution, water and brine, dried and evaporated to give as a brown solid 5,7-diphenoxy-2-(5-isoxazo- 
ly)[1,2,4-]triazolo[1 t 5-a][1,3,5-]triazine (3.6 g). 

EXAMPLE 118 

55 

A solution of 7-amino-2-(2-furyl)-5-phenoxy-[1 > 2,4]triazolo[1,5-a][1,3,5]triazine (1.01 g) and tyramine (1.43 
g) in dimethylformamide (40 ml) was stirred at 1 00°C until tic analysis indicated that most of the phenoxy starting 
materia] had disappeared (2-3 hours). The solvent was removed in vacuo and the residue purified by 
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chromatogrphy on silica (1 00 g) eluting with ethyl acetate. The solid (1 .3 g) obtained was crystallised from ethyl 
acetate to give 7-am!no-2-(24uryl)-5-[2-(4-hydroxyph 

as colourless prisms m.p. 222-225°C; microanalysis, found: C.56.6; H.5.1; N.26.4%; C l6 H 15 N 7 O 2 .0.33 C 4 H a 02 
requires: C.56.8; H.4.8; N f 26.7%; NMR: 2.75(t,2H, Cfcfe Ar), 3.4(t,2H, CH^), 6.7 (complex 3H, furyWH + phe- 

5 nyi-H), 7.05 (complex, 3H, furyl-3H + phenyl-H), 7.4-7.6(dt,1 H, NH), 7.85(d,1 H, furyl-5H), 8.0-8.5(broad d,2H, 
NHj), 9.15(s,1H, OH), the spectrum also contained signals due to ethyl acetate (0.33 mole); m/e 338 (M+Hf. 

The requisite 5-phenoxy starting material was prepared in a manner similar to that described in Example 
117 f but starting with 5,7^iphenoxy-2^2-fuiylH1.2,4].triazolo[1 f 5-a][1 f 3,5]tria2ine, m.p. 246-248°C (crystal- 
lised from ethyl acetate); microanalysis, found: C,64.8; H.3.3; N,19.2%; C^H^NgOa requires: C.64.7; H,3.5; 

10 N,18.9%; NMR: 6.7(dd,1H, 3-furyi H); 7.2-7.7 (complex, 11H, 4-furyl H and phenyl H), 8.0(d,1H, 5-furyl H); m/e 
372 (M+Hf. 

The requisite 5,7-diphenoxy starting material was prepared in a manner similar to that described in Example 
117(b) but starting with N-2-(4, 6-diphenoxy)-I1 ,3,5]-tri^ rap. 182-184°C (crystal- 

lised from 2-propanol, microanalysis, found: C.61.4; H,3.8; N,17.7%; C 2 oH 15 N 5 04 requires: C,61.7; H.3.9; 
15 N,18.0%; NMR: 6.65(dd,1H, 3-furyl H); 7.0-7.6 (complex, 11H, 4-furyl-H, phenyl-H); 7.9(d,1H, 5-furyl-H); 
9.95(broad s,1H, NH); 10.35(broad s,1H, NH); m/e 390 (M+H)*. 

The requisite hydrazine starting material was prepared in a manner similar to that described in Example 
117(a) using 2-furoyl chloride instead of isoxazole-5-carbonyl chloride. 

20 Example 119 

Phenol (4.7g) was added to a suspension of 7-amino-2(2-furyl)-5-methylsuiphonyl-pyrazolo[2,3- 
a][1 ,3,5]triazine (4.6 g) in 1 ,2-dimethoxyethane (120 ml) and 1 ,8-diazabicyclo[5.4.0]undec-7-ene (DBU, Z8 ml). 
The mixture was heated under reflux for 1 hour. The solvent was removed in vacuo and the residue was purified 

25 by chromatography on silica (250 g) eluting with dichloromethane containing ethyl acetate (4% v/v) to give a 
colourless amorphous solid (1 .25 g). This was crystallised from ethanol to give 7-amino-2(2-furyl)-5-phenoxy- 
pyr^o!og2,3-a][1^ v 5]trtazina (0.9 g) as colourless needles, m.p. 275-277C; microanalysis, found: C61.8; 
H.3.7; N,24.1%; C^H^NsOj requires: C.61.4; H,3.8; N,23.9%; NMR: 6.4 (s,1H, =CH-) f 6.65(q,1H, furyl-4H), 
7.0(q,1H, furyl-3H), 7.2(m,3H, phenyl-H), 7.4(m,2H, phenyl-H), 7.8(q,1H, furyl-5H), 8.4-8.8(d,2H, NH2); m/e 

30 294 (M+hT). " 

The necessary methylsulphonyl starting material was prepared as follows:- 

To a cooled suspension of 7-amino-2-(2-furyl)-5-methylthiopyrazoloI2,3-a]-1 t 3,5-triazine (4.3 g) in 
dichloromethane (50 ml) was added a solution of 3-chloroperoxybenzoic acid (15 g, 50% w/w) in 
dichloromethane (100 ml), discarding the aqueous layer. The reaction mixture was allowed to warm to ambient 

35 temperature and stirred for 16 hours. The solvent was removed in vacuo and the residue was triturated with 
ethanol. The solid formed was collected by filtration, washed with ethanol and dried to give an off-white solid 
(19.4 g). This material was crystallised from ethanol to give 7-amino-2-(2-furyI)-5-methylsulphonyl-pyrazo- 
log2,3-®][1,3,5]triaz!ne as a crystalline solid, m.p. 215-21 9°C; microanalysis, found: C.42.9; H.3.4; N,24.7%; 
CioHsNgOgS requires: C.43.0; H,3.2; N,25.0%; NMR, 3.3(s,3H, CHaSCV), 6.6 (d,1H, furyMH), 6.8(s,1H, pyra- 

40 zde-3H), 7.1(d,1H, furyi-3H), 7.7(d,1H, furyl-5H); m/e 280 (M+H*). 

The starting methylthio compound was itself prepared as follows:- 

An intimate mixture of 3-amino-5-(2-furYj)pyrazo!e (3.0 g; obtainable from the Maybridge Chemical Com- 
pany Ltd., Tintagel, Cornwall) and dimethyl N-cyanodithioiminocarbonate (3.2 g) was heated at 180°C for 5 
minutes. The reaction mixture was cooled and the solid which formed was crystallised from ethanol to give 7- 
45 smino-S^-furyl^S-methylthio-pyrazolop^alll^^ltriazina as a colourless crystalline solid, m.p. 234- 
236°C; microanalysis, found: C,48.9; H.3.7; N,28.0%; C^gNgOS requires: C.48.6; H.3.6; N,28.3%; NMR: 
2.5(s,3H, C^S), 6.5(s,1H, pyrazole-CH), 6.7(q, 1H, furyl-4H), 7.0(q,1H, furyl-3H), 7.8(q,1H, furyl-5H), 8.2- 
8.7(br d, 2H, NH2); m/e 247 (M 4 ). 

so Example 120 

Propylamine (6.0 ml) was added to a suspension of 7-amino-2-(2-furyl)-5-(methylsulphonyl)pyrazolo[1 ,5- 
a][1,3,5]triazine (2.0 g) in 1 ,2-dimethoxyethane (50 ml) (6.0 ml) and the mixture was heated under reflux for 2 
hours. The solvent was removed in vacuo and the residue was purified by chromatography on silica (100 g) 
55 eluting with an Increasing concentration of ethyl acetate in dichloromethane to give a white solid (0.76 g). This 
was crystallised from ethanol to give 7-amino-2-(2-furyl)-5-(propylamino)pyi^olo[2 > 3-aJ[1 l 3,5]triazine, as 
a solid, m.p. 221-223°C; microanalysis, found: C, 55.6; H, 5.3; N, 32.5%; C l2 H 14 N 6 0 requires C, 55.8; H, 5.5; 
N, 32.5%; NMR: 0.89(t, 3H, CH3), 1.53(m, 2H, CHj), 3.20(m, 2H, CI^N), 6.05(s, 1H, pyrazole-3H). 6.62(dd, 
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1H f furyl-4H), 6.90(d, 1H f furyl-3H), 6.95(br s, 1H, NH), 7.78(d 1H, furyl-5H) and 7.8(br F 2H, Nhfc); m/e 258 (M*). 
Examples 121-133 

5 Using a similar procedure to that described in Example 119, but using the appropriate phenol or hydroxy 

compound, the following compounds of formula I were obtained: 

[Example 121] : 

10 7-amino-5-(4-chlorophenoxy)-2-(2-fuiyl)pyrazolop,3-aJ[1 f 3 I 5]tria2ine, as a solid, m.p. >300°C (from 
ethanoi); microanalysis, found: C, 54.4; H, 3.2; N, 20.9; H 2 0, 0.1%; C^oNsCIO* 0.05H 2 O requires: C, 54.8; 
H, 3.1; N, 21 .3; H 2 0, 0.3%; NMR: 6.4(s, 1H, pyrazole-3H), 6.6(dd, 1H,furyl-4H), 7.0(d, 1H,furyl-3H), 7.2-7.3(m, 
2H f phenyl-H), 7.4-7.5(m, 2H, phenyl-H), 7.8(d, 1H, furyi-5H), 8.3-8.9(d, 2H, NHJ; m/e 327 (M+); 

15 [Example 122] : 

7-amino-5-ethoxy-2-(2-f uiyl)pyrazolo[2,3-a][1 ,3,5]triazine, as a colourless solid, (using ethanoi as reac- 
tion solvent), m.p. 206-208°C recrystallised from ethanoi); microanalysis, found: C, 54.1; H, 4.5; N, 28.3%; 
CnH^NgQz requires: C, 53.9; H, 4.5; N, 28.6%; NMR: 1.3(t, 3H, CH 3 CH 2 0), 4.3(q, 2H, CHsCJiO), 6.4(s, 1H, 
20 pyrazole-3H), 6.65(dd, 1H, furyl-4H), 7.0(d, 1H,furyl-3H), 7.0(d, 1H, fiiryi-5H), 8.0-8.6(brd, 2H, -NH*); m/e 245 

(M 4 ); 

[Example 123] : 

25 7-amlno-5-(3-chlorophenoxy)-2-(2-furyl)pyrazolo[2>aJ[1 > 3,5]triazole^ as a solid, m.p. 252-254°C, 
(recystallised from toluene); microanalysis, found: C, 55.4; H, 3.0; N, 21.2%; C^HkjNsCIOj requires: C, 55.0; 
H, 3.1; N, 21.4%; NMR: 6.45(s, 1H, pyrazole-3H), 6.65(dd, 1H, furyl-4H), 7.0(d, 1H, furyl-3H), 7.1-7.5(m, 4H, 
phenyl-H), 7.8(d, 1H, furyl-5H), 8.3-9.0(br d, 2H, -Nhy; m/e 328 (M+H) + . 

30 [Example 124] : 

7-amino-2«(2-furyl)-5-(3-methoxyphenoxy)pyrazolop^ as a solid, m.p. 227-229°C 

(recrystallised from toluene); microanalysis, found: C, 59.8; H, 3.9; IM, 21.6%; C 16 H 13 N 5 03 requires: C, 59.4; H, 
4.1; N, 21.7%; NMR: 3.8(s, 3H, CH3O). 6.4(s, 1H, pyrazole-3H), 6.65(dd, 1H, furyl-4H), 6.8(m. 3H, phenyl-H), 
35 7.0(d, 1 H, turyl-3H), 7.3(m, 1 H, phenyl-H), 7.8(d. 1 H. furyl-5H). 8.3-8.9(br d, 2H, -Nit); m/e 324 (M+H)+; 

[Example 125] : 

7-amlno-5-(1-butoxy)-2-(2-furyl)pyrazolo[2,3-a][1,3,5]triazine, (using butanol as reaction solvent), as a 
40 solid, m.p. 1 71-1 73°C (recrystallised from toluene); microanalysis, found: C, 57.4; H, 5.4; N, 25.3%; CuHisN&z 
requires: C, 57.1; H, 5.5; N, 25.6%; NMR: 1.0(t,3H, CH3), 1.3-1.5^, 2H, CH3CH2), 1.6-1.8(m,2H, CH 3 CH 2 CH2>, 
4.2(t 2H, CHfeO-), 6.4(s, 1 H, pyrazoie-3H), 6.65(dd, 1 H, furyl-4H), 7.0(d, 1 H, furyl-3H), 7.8(d, 1 H, furyl-5H), 8.1- 
8.7(brd, 2H, Nli); m/e 274 (M+H) + ; 

45 [Example 126] : 

7-amino-5-(4-cyanophenoxy)-2-(2-furyl)pyrazolo[2 > 3-a][1,3,5]trlazine, as a solid, m.p. 307-309 c C, 
(recrystallised from ethanoi); microanalysis, found: C, 60.2; H, 3.0; N, 26.2%; C 16 H 10 N 6 O 2 requires: C, 60.4; H, 
3.2; N, 26.4%; NMR: 6.45(s, 1H, pyrazole-3H), 6.65(dd, 1H, furyl-4H)» 7.0(d, 1H, 3-furyl H), 7.4-7.5(d, 2H, phe- 
50 nyl-H), 7.85(d, 1H, furyl-5H), 7.9-8.0(d, 2H, phenyl-H), 8.4-9.0(br d, 2H f NHJ; m/e 319 (M+H) + ; 

[Example 127] : 

7-am!no-2-(2-f uryI)-5-{2-furylmethoxy)pyrazoIo[2,3-a][1,3,5]triazine, as a solid, m.p. 205-207°C (rec- 
55 rystallised from ethyl acetate); microanalysis, found: C, 56.7; H, 3.8; N, 23.3%; C^HnNeOa requires: C, 56.6; 
H, 3.7; N, 23.6%; NMR: 5.3(s, 2H, CHjO-), 6.45(s, 1H, pyrazole-3H), 6.5(dd, IH.furyMH), 6.6(d t 1H,furyl-3H), 
6.65(dd, 1H, furyi-4H), 7.0(d, 1H, furyl-3H), 7.7(d, 1H, furyl-5H), 7.85(d, 1H, 5-furyl H), 8.1-8.8(br d, 2H, NH*); 
m/e 298 (M+H) + ; 
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[Example 128] : 

7^mino-5-{3-cyanophenoxy).2.(2.furyl)pyraa:o!o[2,3-a][1,3,5]trlazine l as a solid, m.p. 261-263°C, 
(recrystallised from ethanol); microanalysis, found: C, 60.0; H, 3.2; N, 26.2%; C 16 H 10 N 6 O 2 requires: C, 60.4; H, 
3.2; N f 26.4%; NMR: 6.45(s, 1H, pyrazole-3H), 6.65(dd, 1H, furyUH), 7.0(d, 1H, furyl-3H), 7.5-7.9(m, 5H, phe- 
nyl-H + furyl-5H), 8.4-9.0(br d, 2H, NHJ; m/e 319 (M+H)+; 

[Example 129] : 

7*mino-5^2-[ethylsulphi^ as a solid, m.p. 182- 

184°C, (recrystallised from ethanol); microanalysis, found: C, 48.9; H, 4.8; N, 21.9%; C 13 H 15 N 5 S03 requires: 
C, 48.6; H, 4.7; N f 21.8%; NMR: 1.2<t, 3H, CH,), 2.6-3.3(m, 4H, CH2.SO.Cji), 4.5-4.8(m, 2H f Ch^O), 6.45(s, 
1H, pyrazole-3H), 6.65(dd f 1 H, furyl-4H), 7.0(d, 1H, furyi-3H), 7.85(d, 1 H, furyI-5H), 8.1-8.8(brd, 2H, NH?); m/e 
322 (M+H) + ; 

[Example 130] : 

7^mlno-5H2-fluorophenoxy).2-(2-fuiyl)pyrazolo[2>^[1,3,5Jtria2ine, as a solid, m.p. 253-255°C, 
(recrystallised from ethanol); microanalysis, found: C, 57.6; H, 3.1; N, 22.5%; C 1s H 10 N5FO2 requires: C, 57.8; 
H, 3.2; N, 22.5%; NMR: 6.45(s, 1H, pyrazole-3H), 6.65(dd, 1H, furyl-4H), 7.0(d f 1H, furyl-3H), 7.3-7.5(m, 4H, 
phenyl-H), 7.8(d, 1H, furyi-5H), 8.4-9.0(br d, 2H, Nhfe); m/e 312 (M+H) + ; 

[Example 131] : 

7^mIno-2^2-furyl).5H3-isoxazolyloxy)pyra2olo[2>a][1 f 3 > 5]tria2ine l as a solid, m.p. 235-237°C (rec- 
rystallised from 2-propanol); microanalysis, found: C t 50.8; H, 2.9; N, 28.9%; C 12 H 8 N 6 0 3 . O.ICatyOH requires: 
C, 50.8; H, 3.1; N, 28.9%; NMR: 6.45(s, 1H, pyrazole-3H), 6.65(dd, 1H, furyl-4H), 6.75(d, 1H, isoxazole-4H), 
7.05(d, 1 H, furyi-3H), 7.85(d, 1 H, furyl-5H), 8.9(d, 1 H, isoxazo!e-5H), 8.5-9.2(br d, 2H, NHyispectrum also con- 
tains signals for 2-propanol (0.1 mole)]; m/e 284 (M*); 

[Example 132]: 7-amino-2^2-furyl)-5-[3-(1,2>thiadlazolyl)oxy]pyrazolo[2>^[1 f 3 f 5]triazine f as a 
solid, m.p. 246-248°C (recrystallised from ethanol); microanalysis, found: C, 43.9; H, 2.0; N f 32.7%; 
ChH 7 NtS0 2 requires: C, 43.8; H, 2.3; N, 32.6%; NMR: 6.55(s, 1H, pyrazole-3H), 6.65(dd, 1H,1uryl-4H), 7.05(d, 
1H f furyl-3H), 7.85(d. 1H, furyl-5H), 8.9(s, 1H, 4-thiadiazole H), 8.6-9.2(br d, 2H, NHs); m/e 301 (M*); and 

[Example 133] : 

7-amino-2^2-furyl)-5-(3-pyridyloxy)pyrazolo[2 I 3-a][1,3 v 5]triazine, as a solid, m.p. 278-280°C (recrys- 
tallised from ethanol); microanalysis, found: C, 57.2; H, 3.1; N, 28.2%; C 14 H 10 N 6 O 2 requires; C, 57.1; H, 3.4; 
N, 28.6%; NMR: 6.45(s, 1H, pyrazole-3H), 6.65(dd, 1H, furyWH), 7.0(d, 1H, furyl-3H), 7.5(dd, 1H, pyridyf-5H), 
7.7(m, 1H, pyridyMH), 7.8(d, 1H, furyi-5H), 8.45(dd, 1H, pyridyl-6H), 8.55(d, 1H, pyridyl-2H), 8.4-9.0(br d f 2H, 
NH2); m/e 294 (M*). 

Example 134-141 

Using a similar procedure to that described in Example 120, but using the appropriate amino compound, 
the following compounds of formula I were prepared: 

[Example 134] : 

7*mino-2^2-fuiyl)-5Kpiperid^^ as a solid, m.p. 274-276°C, (recrystal- 

lised from ethanol); microanalysis, found: C, 58.8; H, 5.7; N, 29.3%; C u H 10 N 6 O requires: C, 59.1; H, 5.7;N, 
29.6%; NMR: 1.68(m, 6H, Chfc), 3.88(t, 4H, CH* N Chfe). 6.22(s, 1H, pyrazole-3H), 6.78(dd, 1H, furyWH). 
7.08(d, 1 H, fiiryi-3H), 7.96(s, 1 H, furyl-5H) and 8.05(br s,2H, NHJ; m/e 284 (M 4 ); 

[Example 135] : 

7-amino-2«<2-f uiyl)-5-(e2^nort>omylamino)pyrazoIo[2,3-a][1 f 3,5]triazine, as a solid, m.p. 247-249*C, 
(recrystallised from ethanol); microanalysis, found: C, 61.7; H, 5.8; N, 26.9%; C 16 H 18 N e O requires: C. 61.9; H, 

30 



EP 0 459 702 A1 



5.8; N, 27.1%; NMR: 1.0-1.7(compiex, 8H, Chfe), 2.19(s, 2H, CHCH 2 ), 3.67(br, 1H, CHNH), 6.03(s, 1H, pyra- 
zole-3H), 6.60(dd, 1H, furyl-4H), 6.74<d. 1H, NHCH), 6.67(d, 1H t furyl-3H), 7.67(br s, 2H, NH2) and 7.750, 1H, 
fury!-5H);m/e 310(^)1 

[Example 136] : 

7-amino-5<yclohexy1amino-2-(2-furyl)pyra2olo[2 > 3-^[1 f 3,5]triazine > as a solid, m.p. 218-220°C, (rec- 
rystallised from ethanoi); microanalysis, found: C, 60.4; H t 5.9; N, 28.0%; C 16 Hi8Neo requires: C, 60.4; H, 6.0; 
N, 28.2%; NMR: 1.0-2.0(complex, 10H, CH£ t 3.69(brs. 1H. NH), 6.02(s, 1H, pyrazo!e-3H), 6.61(dd, 1H, furyl- 
4H), 6.70(d, 1H, NH), 6.88(d, 1H, furyl-3H), 7.71 (br f 2H, NHJ and 7.76(dd, 1H, furyl-5H); m/e 298 (M*); 

[Example 137] : 

7-amino-2-(2-furyl)-5-anilinopyrazolo[2,3-aJ[1,3,5]triazine, as a solid, m.p. 284-286°C, (recrystailised 
from ethanoi); microanalysis, found: C, 61.7; H, 4.1; N f 28.1%; C^H^NeO O.05C2H5OH requires: C, 61.6; H, 
4.2; N, 28.5%; NMR: 6.25(s, 1H, pyrazole-3H); 6.66(dd, 1H, furyl-4H), 6.98(complex, 2H, fiiryi-3H + £-phenyl- 
H), 7.28(t, 2H, m-phenyi-H), 7.81 (complex, 3H, furyl-5H + o-phenyi-H), 8.08(br s, 2H, NH2) and 9.27(br s, 1H, 
NH); m/e 292 (M + ); 

[Example 138] : 

7-amino-5-(2-dimethylaminoethyl)amino-2^2-furyl)pyrazolo[2,3-aJ[1,3,5]triazine, as a solid, m.p. 
169-171°C (recrystailised from ethanoi); microanalysis, found: C, 54.5; H, 6.0; N, 34.4.%; C 13 H 17 N 7 0 requires: 
C, 54.4; H, 5.9; N, 34.2%; NMR: 2.73(s, 6H, NCH 3 ), 3.1 6(t, 2H CH2N), 3.56(t, 2H, CI^N), 6.08(s, 1H, pyrazole- 
3H), 6.59(dd, 1H, furyi-4H), 6.89(d, 1H f furyl-3H) and 7.72(s, 1H, furyl-5H); m/e 288; 

[Example 139] : 

7-amino-2-(2-furyl)-5-(2-furylmethylamino)pyra2oIo-[2,3-a][1,3,5]triazine, as a solid, m.p. 213-21 5°C, 
(recrystailised from ethanoi); microanalysis, found: C, 57.0; H, 3.9; N, 28.2%; O u H^q0 2 requires: C, 56.7; H, 
4.05; N, 28.4%; NMR: 4.45(d, 2H, ChfeNH), 6.07(s, 1H, pyrazole-3H), 6.23(d, 1H, furylmethy!amino-3H), 
6.35(dd, 1H, fuiylmethylamino-4H). 6.60(dd, 1H, furyWH), 6.90(d, 1H, furyl-3H), 7.27(t, 1H, NH), 7.52(d f 1H, 
furylmethylamino-5H), 7.76(d, 1H, furyl-5H) and 7,85(brs, 2H, N]i); m/e 296 (M) + ; 

[Example 140] : 

(S)-7-amino-2^2-furyl)-5-[a-methylbenzy]amino]pyrazolo[2,3-aJ[1,3,5]triazine, as a solid, m.p. 115- 
118°C (with decomposition), (recrystailised from methanol); microanalysis, found: C, 63.0; H, 5.4; N, 25.6%; 
C 17 H 16 N 6 0 0.25 CH3OH requires: C, 63.1; H, 5.2; N, 25.6%; NMR: 1.42(d, 3H, CH3), 5.15(m, 1H, OHN). 6.00(s, 
1H, pyrazo!e-3H), 6.60(dd, 1H, furyl-4H), 6.88(d, 1H, furyi-3H), 7.1-7.5(complex, 6H, NH * phenyl H) and 
7.75(br d, 3H, NH2 + furyl-5H); m/e 320 (M) + ; and 

[Example 141] : 

7-amino-2-(2-furyl)-5-(3-pyridylmethylamino)pyrazolo[2,3-a][1,3 l 5]triazine J as a solid, m.p. 215- 
217°C, (recrystailised from ethanoi); microanalysis, found: C, 59.0; H, 4.1; N, 32.0%; C 15 H 13 N70 requires: C, 
58.7; H, 4.2; N f 31.9%; NMR: 4.5(d, 2H, NCHJ, 6.07(s, 1H, pyrazo!e-3H), 6.62(dd, 1H, furyMH), 6.8(d, 1H. 
furyl-3H), 7.32(dd, 1 H, pyridyi-5H), 7.48(t, 1 H, NH), 7.75(complex, 2H, fury!-5H + pyridyMH), 7.85(br, 2H, Nhfe), 
8.42(dd t 1H. pyridyl-6H) and 8.55(d. 1H, pyridyl-2H); m/e 307 (M) + . 

Example 142 

Using a similar procedure to that described in Example 119, but using thiophenol instead of phenol, there 
was obtained 7-amino-2(2-furyI)-5-(phenylthio)pyrazoIo[2,3-a][1,3,5]triazine, as a solid, m.p. >300°C (with 
decomposition, (recrystailised from ethanoi); microanalysis, found: C, 58.2; H, 3.5; N, 22.3%; C^^NsOS 
requires: C, 58.2; H, 3.6; N, 22.6%; NMR: 6.44(s, 1 H, pyrazole-3H), 6.62(dd, 1H,furyl-4H), 6.99(d, 1 H, fury1-3H) f 
7.49(complex, 3H, phenyl-m- + R-H), 7.61 (complex, 2H, phenyl-o-H), 7.81 (d, 1H, furyl-5H) and 8.51 (br d, 2H, 
NHJ; m/e 310 (M+Hf. 
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Example 143 

4-(2-aminoethyl)phenol (137 g) was added to a stirred suspension of 7-amino-2-(2-furyl)-5-(methylsuI- 
phonyI)pyrazolo[2 f 3-a][1,3 f 5]triazine (1.4 g) in acetonitrile (150 ml) and the mixture was heated under reflux 

5 for 6 hours. The solvent was removed in vacuo and the residue was purified by chromatography on silica (1 00 
g) eluting with dichloromethane containing methanol (5.0% v/v). The solid obtained was crystallised from 
ethanol to give 7-amino-2-(2-fury1)-5-[2-(4-hydroxyph©nylflthyi)]aminopyrazolo[2,3.a] [1,3,5]triazino as a 
crystalline solid (0.36 g), m.p. 213-215°C; microanalysis, found: C.60.0; H t 5.3; N,24.0%; C 17 H l6 N 6 0 2 
0.3C2H 5 OH requires C.60.2; H.5.2; N,24.0%; NMR: T.05(t, C^CHaOH), 2.70(t p 2H f CH^r), 3.4 (complex, 

w NCH2 and CH3CH2OH), 4.31 (t, CH 3 CH 2 OH), 6.08(s, 1H, pyrazole-3H), 6.62(dd, 1H, furyl-4H). 6.7 and 7.05 
(A 2 B 2 pattern, 4H, phenyl-H), 6.86(t,1H, NH), 6.92(dd, 1H, furyl-3H), 7.8(br s, 2H, NHJ and 9.12 (s, 1H. OH); 
m/e 337 (M+H) + . 

EXAMPLES 144-148 

15 

Using a procedure similar to that described in Example 1 , but using the appropriate phenol or hydroxy com- 
pound, the following compounds of formula I were obtained: 

If EXAMPLE 1441: 7-amino-5-(2-cyanop henoxy)-2-(2-fu ry!)Py razoio[2,3a][1 ,3,5]triazine as colourless 
prisms from ethanol, m.p. 296-298°C (decomposed); microanalysis, found: C, 60.0; H, 3.0; N, 26.1%; 
20 C ie H 10 NeO 2 requires; C, 60.4; H, 3.1; N, 26.4%; NMR: 6.5(s, 1H, pyrazole-3H), 6.65(q, 1H,furyl-4H), 7.0(q, 1H, 
furyi-3H), 7.4-7.6(m. 2H, phenyl-H), 7.7-8.0(m, 3H, phenyl-H and furyl-5H), 8.5-9.1(broad d, 2H, Nhy; m/e 319 
(M+H) + . 

[[EXAMPLE 1451: 7-aminc^2-(2-furyl)-5-(2,3 l 4 l 5 f 6-pentafluorophenoxy)pyra2oIof2 > 3-a][1,3,5]tria2ina 
as odourless crystals from ethanol, m.p. 285-288°C; microanalysis, found: C. 47.2; H, 1.7; N, 18.4%; 
25 C 16 HeF 6 N 6 0 2 requires: C. 47.0; H, 1 .6; N, 1 8.3%; NMR: 6.50(s, 1 H, pyrazole-3H), 6.65(dd, 1 H, furyWH), 7.02(d, 
1H f furyi-3H), 7.85(d, 1H, furyl-5H), 8.75-9.1 0(br d, 2H, HH£; m/e 384 (M+Hf. 

fEXAMPLE 1461: 7-amino-2-(2-f ury!)-5-(2-ma4hoxycarbonylphanoxy) py razo!o[2,3-a][1 ,3,5Jtriazin© 
as colourless prisms from methanol, m.p. 249-251°C; microanalysis, found: C, 57.7; H, 3.6; N f 19.8%; 
Ci7H 13 N 6 04 requires: C, 58.1; H, 3.7; N, 19.9%; NMR: 3.65(s, 3H, CHfe), 6.4(s, 1H, pyrazole-3H), 6.65(q, 1H, 
30 furyWH), 6.95(q, 1 H, furyi-3H) f 7.3-7.5(complex, 2H, phenyl-H), 7.7(t of d, 1 H, phenyl-5H), 7.8(d, 1 H f furyi-5H), 
7.9(dd, 1H, phenyi-3H), 8.3-8.9(broad d, 2H, NHj); m/e 325 (M+H) + . 

tEXAMPLE 1471: 7-amino-2-(2-furyl)-5-(4-N-(1-propyt)aminocarbonyl imethoxyjphenoxypyrazo- 
lo[2,3-a][1 ,3,5]triazin® as colourless crystals from ethanol, m.p. 224-226°C; microanalysis, found: C, 58.6; H, 
4.7; N, 20.2%; C2oH 2 oN e 0 4 requires: C, 58.8; H, 4.9; N, 20.6%; NMR: 0.86(t, 3H, CH3), 1.48(m, 2H, -Chfe-), 
35 3.12(q, 2H, -CK^N), 4.50(s, 2H, OCH,CO). 6.40(s, 1H, pyrazole-3H), 6.65(dd, 1H, furyl-4H), 6.95-7.05 (com- 
plex, 3H, phenyl-H and furyi-3H), 7.10-7.20 (complex, 2H, phenyi-H), 7.83(d, 1H, furyl-5H), 8.10(t, 1H, CONH), 
8.4-8.8(br d, 2H, NH*); m/e 409 (M+H)*. 

The phenol starting material was prepared as follows:- 

A solution of 1 -propylamine (4.1 ml) and methyl 4-hydroxyphenoxyacetate (3.64 g) in methanol (50 ml) was 
40 left to stand for 72 hours at ambient temperature. The solvent was evaporated in vacuo and the residue taken 
up in ethyl acetate. The solution was washed sequentially with 1M HCI (2 x 25 ml) and brine (30 ml), dried 
(MgS0 4 ) and the solvent evaporated to give N-(1-propyl)-4-hydroxyphenoxyacetamide as a red oil, NMR: 
0.95(t, 3H, Cfcb), 1.55(m. 2H, CHjj), 3.3(q, 2H, ChfeN). 4.4(s, 2H, CHP), 6.5-6.7(broad s, 1H, OH), 6.8(s, 4H, 
phenyl-H); m/e 227 (M+NH 4 ) + , 210(M+H)+. 
45 fEXAMPLE 1481: 7-ampnc-5-(3-methoxycai^onylphenoxy)-2-{2-furyl)pyra2o!o[2,3-a][1 ,3,5]triazime 

as a solid from ethanol, m.p. 244-247°C; microanalysis, found: C, 57.7; H, 3.8; N, 19.8%; C 17 H, 3 N 5 04 requires: 
C, 58.1 ; H, 3.7; N, 1 9.9%; NMR: 3.89(s, 3H, C0 2 CH3), 6.42(s, 1 H, pyrazole-3H), 6.65(dd, 1 H, furyl-4H), 6.99(dd, 
1H, furyi-3H), 7.5-7.9(complex, 5H, furyi-5H and phenyl-H) and 8.64(d, 2H, NHU); m/e 352 (M+H) + . 

50 EXAMPLES 149-152 

Using a procedure similar to that described in Example 120, but using the appropriate amino compound, 
the following compounds of formula K was obtained:- 

IfEXAMPLE 1491: 7-amino-2-(2-furyn-5*(2-phanylethyiamino)pyrazo!o[2 l 3.a][1 v 3 y 5]triasine as off- 
55 white crystals from ethanol, m.p. 225-227°C; microanalysis, found: C, 63.3; H, 4.9; N, 26.1%; C 17 H 16 N 6 0 
requires: C, 63.7; H, 5.0; N, 26.2%; NMR: 2.74(t, 2H, CKfe), 3.97(q, 2H, CI^N), 6.05(s, 1H, pyrazole-3H), 
6.62(dd, 1H,furyl-4H), 6.90(complex, 2H, furyl-3H and NH), 7.14-7.36(complex, 5H, phenyl-H), 7.78(d, 1H, fu- 
ryl-5H), 7.80(br, 2H, UH£; m/e 321 (M+H) + . 
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[EXAMPLE 1501; 7-amino-5"Cvclopropvlmethvlamino-2-(2-furvl)pvrazolor2.3-aU1.3>51^triasin® as off- 
white crystals from toluene, rn.p. 200-202°; microanalysis, found: C, 58.0; H, 5.4; N, 30.8%; C^H^NeO requires: 
C, 57.8; H, 5.2; N, 31.1%; NMR: 0.17-0.29(complex, 2H, cyclopropyl-CHj), 0.31-0.45(complex 2H, cydopropyl 
CHJ, 0.95-1.1 8(comp!ex, 1H, cydopropyl CH), 3.1 3(t. 2H, CHjN), 6.03(s, 1H, pyrazole-3H), 6.62(dd, 1H, fu- 

5 ryl-4H), 6.88(d, 1H, furyI-3H), 6.93(br s, 1H, NH), 7.76(d, 1H, furyl-5H) and 7.77(br, 2H, NHJ; m/e 270 (M*). 
fEXAftflPLE 1511: 7-aminc~5-[2-(4-aminosulphonyIphenyI)ethyI^ 
triazine as off-white crystals from ethanol, m.p. 245-248°C; microanalysis, found: C, 50.6; H, 4.7; N, 23.2; H2O, 
2.2%; C 17 H l7 N 7 0 3 S. 0.3C 2 H 5 OH. 0.5H 2 O requires: C, 50.3; H, 4.7; N, 23.2; HA 2.2%; NMR: 2.93(t, 2H f CHJ, 
3.43-3.55(complex, 2H, CH^N), 6.08(s, 1H, pyrazole-3H), 6.62(dd, 1H, furyMH), 6.90(d, 1H, furyl-3H), 6.96(br 

10 t, 1H, NH), 7.25(s, 2H, SO2NH2), 7.41-7.46(d, 2H, phenyl-H), 7.73-7.77(brd, 5H, furyl-5H, phenyl-H and NH*); 
m/e 399 (M*). 

[EXAMPLE 1521: 7-amino-2-(2-furyI)-5-[2-(4-pWaloyloxyphenyl)eUiyl]aminopyrazolo [2,3-a][1,3,5] 
triazine as pale yellow prisms from 2-propanol, m.p. 211-213°C; microanalysis, found: C, 62.4; H, 6.1; N, 
19.8%; C22H24N 6 0 3 requires: C, 62.8; H, 5.8; N, 20.0%; NMR: 1.3(s, 9H, (CHa) 3 ), 2.85(t, 3H f Chfe Ar), 3.5(m, 
15 2H, ChfeN), 6.05(s, 1H, pyrazole-3H), 6.6(q, 1H, furyl-4H), 6.9(q, 1H, furyl-3H), 7.0(d, 2H, phenyl-H), 7.75(d, 
2H, phenyl-H), 7.5-8.0(complex, 4H, NH2, NH and furyl-5H); m/e 421 (M+H)+. 

The requisite amine starting material was prepared as follows: 

A solution of pivaloyl chloride (10.0 ml) was added dropwise to a stirred solution of tyramine (10.2 g) in a 
dichloromethane/trifiuoroacetic acid mixture (1:1 v/v). The reaction mixture was stirred for 4 hours and the sol- 
20 vents then removed in vacuo. The syrupy residue was triturated with an ethyl acetate/diethyl ether mixture (3:1 
v/v) to give 2-(4-prvaloyloxyphenyl)ethy!amine as a colourless trifluoroacetate salt, m.p. 255-257°C; NMR: 
1.3(8, 9H, pivaloyl-H), 2.85(m, 2H, CtfcPh), 3.05(m, 2H, OfcN), 7.05(d, 2H, phenyl-H), 7.3(d, 2H, phenyl-H), 
8.0(broad s, 3H, NH3); m/e 222 (M+H)*. 

25 EXAMPLES 153-157 

Using a procedure similar to that described in Example 119, but using an appropriate thiol compound 
instead of phenol, the following compounds of formula I were obtained: 

fEXAftflPLE 1531: 7-amino-2-(2-furyl)-5-(2-furylm©thylthio)pyrazolo[2 f 3-aJt1,3,5ltria2Dn3 as colourless 
30 crystals from ethanol, m.p. 207-209°C; microanalysis, found: C, 53.8; H, 3.4; N, 22.3%; CuH^NsOzS requires: 
C, 53.7; H, 3.5; N, 22.4%; NMR: 4.45(s, 2H, CH^S), 6.40(complex, 2H, furyl 3'H and 4'H). 6.55(s, 1H, pyra- 
zole-3H), 6.67(dd, 1H, furyMH), 7.03(d, 1H, furyI-3H), 7.58(s, 1H,furyl-5H), 7.84(d, 1 H, furyl-5H), 8.40-8.70(br 
d, 2H, NH2); m/e 314 (M+H) + . 

[EXAMPLE 1541: 7-amino-5-cycfopen&ylthio»2-(2-furyl)pyrazolo[2 9 3a][1 9 3 l 5}triazine as colourless 
35 plates from ethanol, rap. 226-228°C; microanalysis, found: C, 56.2; H, 5.4; N, 23.2%; C 14 H 15 N 5 SO requires: 
C, 55.8; H, 5.0; N, 232%; NMR: 1 .4-1 .8(complex, 6H, cyclopentyl-H), 2.1-2.3(compIex, 2H, cyclopentyl-H), 3.8- 
4.0(complex, 1H, cydopentyMH), 6.5(s, 1H, pyrazole-3H, 6.65(q, 1H, furyMH), 7.0(d, 1H, furyI-3H), 7.8(d, 1H, 
furyl-5H), 8.1-8.7(broad d, 2H, Nhb); m/e 301 (M) + . 

EXAMPLE 1551: 7-amino-2-(24urvlHM>(1>propvl)aminocarbonvl methylthio)pyrazo!o[2,3-a][1,3,5] 
40 triazine as yellow crystals from ethanol; m.p. 250-253°C; microanalysis, found: C, 50.5; H, 4.7; N, 25.0%; 
Ci4H ie N 6 0 2 S requires: C, 50.6; H, 4.8; N, 25.3%; NMR: 0.75(t, 3H, CH3), 1.42(m, 2H, Cfcfe), 3.05(q, 2H, CHjN), 
3.82(s, 2H, SChfeCO). 6.48(s, 1H, pyrazole-3H), 6.68(dd, 1H, furyi-4H), 7.05(d, 1H, furyl-3H), 7.85(d, 1H, fii- 
ryl-5H), 8.05(t, 1H, NH); 8.40-8.70(br d, 2H, NHJ; m/e 333 (M+H)+. 

The starting material was prepared in a manner essentially similar to that described in Example 156, but 
45 using 1-propyIamine instead of cydohexylamine. The product was distilled to give a pale yellow viscous oil 
which was used directly. 

[EXAMPLE 1561: 7-amino-5-(cycIohexylaminocarbonylmethy1thio)-2-(2^uryi pyrazolo E2,3-aJ[1,3,5] 
triazine as yellow crystals from isopropanol; m.p. 253-256°C; microanalysis, found: C, 55.1; H, 5.5; N, 22.7%; 
C^HmNbOzS requires: C, 54.8; H, 5.4; N, 22.6%; NMR: 1.00-1 .40(complex. 5H. cyclohexyl-H), 1.45-1.85(com- 
50 plex, 5H, cyclohexyl-H), 3.51(br, 1H, CH-N), 3.79(s, 2H, CHaS), 6.46(s, 1H, pyrazole-3H), 6.66(dd, 1H, furyl- 
4H), 7.02(d, 1H, furyl-3H), 7.83(d, 1H, furyl-5H), 7.94(d, 1H, CONH), 8.2-8.8(brd, 2H, Nhfe); m/e 373 (M+H)f. 

The thiol starting material was prepared as follows:- 

A solution of ethyl 2-mercaptoacetate (12 g) and cyclohexylamine (29.7 g) in ethanol (50 mJ) was allowed 
to stand at ambient temperature for 72 hours, and was then refluxed for 6 hours. The solvent was evaporated 
55 and the residue dissolved in ethyl acetate (200 ml). The solution was washed sequentially with 2M HCI (3 x 50 
ml), water (2 x 50 ml) and brine (50 ml) and the solvent removed in vacuo . The crude product was purified by 
chromatography on silica (eluting with dichloromethane/methanol 99:1 v/v) to give N-cyclohexyl-2-mercap- 
toacetamide as low-melting tan crystals; NMR: 1.0-2.0(comp!ex, 1 1H, cyclohexyl-CHaand SH), 3.2(d, 2H, CHj), 
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3.6-3.9{m f 1H, cyclohexyl-CH), 6.4-6.9{broad d, 1H, NH); m/e 174 (M+H)+. 

[EXAMPLE 1571: 7-amino-2-(2-furyl)-5-(piperidinocarbonylmethylthio) pyrazolo[2,3-a]I1,3 f 5]triazine as 
colourless crystals from isopropanol; m.p. 198-200°C; microanalysis, found; C, 53.8; H, 5.3; N, 23.5%; 
Ci e H 18 N 6 02S requires: C, 53.6; H, 5.0; N, 23.5%; NMR: 1.45-1 .59(complex 6H, piperidine CH), 3.44-3. 52{com- 
5 plex, 4H, NChfc), 4.12(s, 2H, ChUS), 6.48(s, 1H,pyrazole-3H), 6.64(dd, 1H, ftiryl-4H), 7.02(dd, 1H, furyl-3H), 
7.82(d, 1H,furyi-5H), 8.2-«.8(brd, 2H, NHb); m/e 359 (M+H*). 

The starting material was prepared by a procedure essentially similar to that described in Example 156, 
but using piperidine instead of cyclohexylamine. The product was distilled to give a viscous yellow oil which 
was used directly. , 

10 

Example 158 

Using a procedure similar to that described in Example 118 there was prepared 2-(2-fury l)-5-[2-(4-hyd- 
roxyphenyl)ethyQamino-7-methylamino^^^ m.p. 248-250°C; micro- 

15 analysis, found: C,58.0; H,4.9; N,28.0%; C 17 H 17 N 7 0 2 requires: C.58.1; H,4.8; N,27.9%, NMR: 2.74(t,2H, 
ChbAr), 2.92 and 2.99 (d,3H, NHCH3 rotamers), 3.45(m,2H, NHCH^, 6.69 (complex, 3H, 2 phenyi-H and fu- 
ryWH), 7.04 (complex, 3H, 2 phenyl-H and furyl-3H), 7.63(t,1H, -NH-CH 2 ), 7.86(d,1H, furyi-5H), 8.48 and 8.63 
(q,1H, NHCH 3 rotamers) 9.17(s,1H, OH); m/e 352 (M+H) + . 

20 Example 159 

Using a procedure similar to that described in Example 1 1 7 but starting from 5,7-diphenoxy-2-[5-(3-methyl- 
isoxazolyl)H1.2,4]triazolo[1,5-a][1,3,5]triazine, there was prepared 7-amino-2-[5-(3-methyIisoxazolyl)]-5- 
phenoxy-[1^ t 4]-triazo!o[1,5-a][1,3 f 5]triazine as colourless needles from ethanol m.p. 279-281°C; 
microanalysis, found: C.54.2; H,4.5; N,29.0%; C^nN^ (0.6) C^HgOH requires: C,54.2; H,4.3; N,29.1%; 
NMR: 2.33(s,3H, CH3), 7.0(s,1H, isoxazo!yi-4H) 7.2-7.6 (complex, 5H, phenyl-H) and 9.12(s,2H, NhW; m/e 310 
(M+H) + . 

The starting material was prepared as follows:- 

(a) A solution of 5-(3-methylisoxazolyl)carbonyI chloride (4.36 g) in dichloromethane was added to a stirred 
solution of 2,4-diphenoxy-6-hydrazino-{1 f 3 1 5]triazine (8.9 g) and triethylamine (3.03 g) in dichloromethane 
at 0°C. After stirring for 4 hours at ambient temperature, the organic solution was washed with water (x 2), 
brine (x 1), dried and evaporated to yield a foam (13.5 g). Chromatography on silica-gel and elution with 
dichloromethane methanol (1% v/v) gave the desired product (6.7 g). crystallisation of an aliquot from 
ethanol gave a solid m.p. 195-8°C; NMR: 2.32(s,3H, CH 3 ), 6.93(s,1H, isoxazo!yl-4H), 7.1-7.4 (complex. 
10H, phenyl-H), 10.18 (s,1H, NH) and 10.87 (s,1H CONH); m/e 405 (M+H} + . 

(b) A solution of the acylated hydrazine (2.02 g) and p-toluene sulphonyl chloride (1.90 g) in pyridine (50 
ml) was heated at 100°C for 2 hours. The pyridine was removed on a rotary evaporator, the residue dis- 
solved in dichloromethane and solution washed with 2N HCi (2 x 50 ml), water (50 ml) and brine (50 ml). 
The organic solution was dried (MgS0 4 ), filtered, evaporated and used directly. 

Example 16 0 

Using a procedure similar to that described in Example 118 but starting from 7-amino-2-[5-(3-methyl- 
lsoxazolyl)]-5-phenoxy[1,2,4]-triazolo[1,5-a]triazine, there was obtained 7-amino-5-[2-(4-hydroxyphenyl) 
4$ ethyl]amino-2-[5(3-methylisoxazolyl)]-[1 ,2,4^toazolo[1 ( 5-a]triazine, m.p. 233-235°C; microanalysis, 
found: C.54.7; H.4.8; N,31.1%; C 16 H 16 N 8 02 (0.1) C 2 H 6 OH requires: C.54.6; H.4.8; N,31.4%; NMR: 2.32(s,3H, 
CH3), 2.71(t,2H, NCHJ; 3.42(m,2H, CH^-phenyl), 6.68 and 7.03 (A^ patterns, 4H, phenyl-H), 6.90(s,1H, iso- 
xazolyMH), 7.56 and 7.66 (t,1H, CH 2 NH), 8.27(brs, 2H, NH2) and 9.15(s,1H, OH); m/e 353 (M+H)+. 

50 Example 161 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-2-(2-furyl)-5-[2-(4- 
methoxyphenyl)ethy»-amino-[1^ m.p. 21 1 -21 3°C microanalysis, found: 

C.58.2; H,4.7; N,27.8%; C 17 H 17 N 7 02 requires: C.58.1; H.4.9; N,27.9%; NMR: 2.80(t,2H, CHz-phenyl); 
55 3.44(m,2H, Ch^N); 3.72(s,3H, CH3O), 6.66(d of d. 1 H, furyMH), 6.65 and 7.1 4 (A 2 B2 pattern, 4. 1 1 , 4-phenyl-H); 
7.05(d,1H, furyl-3H) f 7.45(t,1H, NH); 7.86(d,1H, furyl-5H) and 8.04(brs, 2H, NH*); m/e 352 (M+H) + . 
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Example 162 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-5-[2«(2-ben- 
zyloxyphenyl)ethyl]amino-2(24ur^ m.p. 151-153°C microanalysis, 

5 found: C64.4; H.4.8; N,23.0%; C^NyC^ requires: C.64.6; H.4.95; N,22.9%; NMR: 2.90(t,2H, phenyl CH*); 
3.53(m,2H, ChfeN); 5.13(s.2H, CHjO); 6.68(d of d, 1H, furyl-4H), 7.04(d,1H, furyl-3H), 6.8-7.6 (complex, 9H, 
phenyl-H); 7.88(s,1H, furyl-5H) and 8.11 (brs, 2H, NHJ; m/e 428 (M+H)+ 

Example 163 

10 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-5-[(3-benzyloxy- 
4-methoxyphenyl)methyl]amino-2-(2-fu^ m.p. 173-175°C micro- 

analysis, found: C,62.3; H,4.6; N.22.1%; C23H21N7O3 requires: C.62.3; H,4.8; N,22.1%; NMR3.76(s,3H, CH3O), 
4.44(d,2H, ChfeN); 5.04(s,2H, CtfeO) 6.66(d of d, 1H,furyl-4H), 6.75-7.75 (complex, 8H, phenyl-H), 7.03(d,1H, 
is furyl 3H), 7.5(s,1H, furyl-5H), 7.66(m,1 H, NH) and 8.18{brs, 2H, NHJ; m/e 444 (M+H)+. 

Example 164 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-2-(2-furyI}-5-[2-(3- 
20 methoxyphenyl)ethyl]amlno-[1,2,4]-triazolo[1 f 5-a][1 v 3,5]triazine 9 m.p. 172-174°C microanalysis, found: 
C57.6; H,4.7; N,28.0; H 2 0, 0.4%; C 17 H i7 N 7 O 2 (0.1)H 2 O requires: C,57.7; H.4.9; N,27.8; H 2 O f 0.5%; NMR: 
2.83(t f 2H, phenyl-Cji); 3.50(m,2H f CHUN); 3.74(s,3H, CH3O); 6.65(d of d, 1H, furyMH); 6.7-7.3 (complex, 4H, 
phenyl-H); 7.04(d,1H, furyl-3H). 7.40(t,1H, NH), 7.83(m,1H, furyl-5H). 8.07(brs, 2H, N£b); m/e 352 (M+H)+. 

25 Example 165 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-2-(2-furyl)-5-[{2- 
methoxphenyOmethyllamino-II^^J-triazoloIl^aJII^^triazine, m.p. 249-251°C microanalysis, found: 
C56.9; H,4.4; N,29.2%; C l6 H 15 N 7 0 2 requires: C,57.0; H,4.5; N,29.1%; NMR: 3.83(s,3H, CH3O), 4.49(d,2H, 
30 CH2N),6.65(d of d, 1H, furyMH). 6.8-7.3 (complex, 4H, phenyl-H); 7.03(s,1H, furyi-3H), 7.69{t,1H, NH), 
7.84(d,1H, furyl-5H) and 8.15(brs, 2H, NHj); m/e 338 (M+H) + . 

Example 1 66 

35 Using a procedure similar to that described in Example 3 there was obtained 7-amino-2-(2-furyl)-5-[(4- 

methoxy p heny l)methyl J am i no-[1 ,2,4]-triazolo [1 ,5-a] [1 , 3,5] triazine, m.p. 237.5-239°C microanalysis, 
found: C.56.7; H,4.5; N,28.8%; C 16 H 15 N 7 0 2 requires: C.57.0; H,4.5; N,29.1%; NMR: 3.72(s,3H, CH3O), 
4.42{d,2H, CI^N); 6.66(d of d, 1 H,furyl-4H), 6.86 and 7.28 (A 2 B 2 pattern, 4H, 9 phenyl-H), 7.04(d,1 H, furyl-3H), 
7.86(m,1H,furyl-5H), 7.91 (complex, 1H, NH) and 8.16(brs, 2H, NHj); m/e 338 (M+H) + . 

40 

Example 167 

A solution of the product of Example 161 (0.9 g) in methanol (1 50 ml) was hydrogenated at room-temperat- 
ure and pressure using 10% palladium on carbon (0.9 g) catalyst After the uptake of hydrogen was complete, 

45 the catalyst was filtered off and the solvent evaporated. The residue was crystallised from ethanol, and gave 
7-amino-2-(2-furyl)-5-[2-(hydro^^ m.p. 260-263°C 

microanalysis, found: C.57.2; H.4.8; N,28.6%; C 16 H 15 N 7 0 2 (0.15) C2H5OH requires: C,57.0; H.4.7; N,28.5%; 
NMR: 2.81 (t,2H, phenyl-H), 3.49(m,2H, CH2N); 6.71(d of d, 1H, furyMH), 7.03(d,1H, furyl-3H), 6.7-7.15 (com- 
plex, 4H, phenyl-H); 7.85(m,1H NH); 7.84(s,1H, furyl-5H); 8.09(brs, 2H, NHJ and 9.31(s,1H, OH); m/e 338 

50 (M+H) + . 

Example 168 

Using a procedure similar to that described in Example 2 there was obtained 7-amino-2-(2-furyI)-5-(2- 
55 phenylethyithio)[1^ f 4]triazolo[1,5-a]I1,3,5]triazine, as white needles from ethanol m.p. 219-221°C, micro- 
analysis, found: C.57.2; H.4.1; N,24.6%; Ci 6 H 14 N 6 OS requires: C.56.8; H.4.2; N,24.8%; NMR: 3.01(m,2H f 
phenyl-CHz), 3.36(m,2H, CH2S), 6.71(d of d, 1H, furyl-4H), 7.18(d,1H, furyl-4H), 7.2-7.4 (complex, 5H, phenyl- 
H); 7.91 (m,1H, furyl-5H) and 8.88 (dbr, 2H, Nhy, m/e 339 (M+H) + . 
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Example 169 

Using a procedure similar to that described in Example 1 1 9 but using 2-phenylethanethiol instead of phenol, 
there was obtained 7-amino-2-{2-f uryl)-5-(2-pheny!ethy!thio)-pyrazo!o[2,3-a][1 > 3,5]triazine as a white solid 
from ethanol m.p. 233-235°C microanalysis, found: C.60.9; H,4.4; N,20.8%; C 17 H 15 N 5 OS requires: C,60.5; 
H,4.5; N,20.8%; NMR: 3.00(t,2H, phenyl-CHa), 3.31(t,2H, ChfeS), 6.54(s,1H, pyrazole-3H), 6.66(d of d, 1H, fu- 
ryl-4H), 7.03(d of d, 1H, furyl-3H), 7.2-7.4 (complex, 4H, phenyl-H), 7.63(m, 1 H, furyl-5H) and 8.5(brd, 2H, NH*); 
m/e 338 (M+H) + . 

Example 170 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-5-(3,4-dimethoxy- 
phenyl)-2-(2-furyi)[1 f 2,4J-triazolo[1 7 5-a][1,3,5]tria2ine as a crystalline solid from ethanol, m.p. 205-208°C; 
microanalysis, found: C.56.5; H.5.0; N,25.7%; C 18 H 19 N70 3 requires: C t 56.7; H,5.0; N,25.7%; NMR: 2.79(t,2H, 
phenyi-Cji), 3.45(m f 2H, Ch^N), 3.71 (s,3H, CH3O), 3.75(s,3H, CH 3 0); 6.66(d of d, 1H, furyWH); 6.7-6.9 (com- 
plex, 3H. phenyl-H), 7.04{d, 1H f furyl-3H), 7.40(t,1H, NH), 7.84(m l 1H, furyl-5H) and 8.09(brs, 2H, NH^; m/e 
382 (M+H)+. 

Example 171 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-(2-f uryl)-5-{[2-(4- 
hydroxyphenoxy)ethyl]aminoH1^i4].tria2o!o[1>a][1,3 f qtrla2ine, m.p. 266-268°C; microanalysis, found: 
C,54.0, H,4.0, N,27.5%; C 16 H 15 N 7 0 3 requires: C.54.4; H,4.3; N,27.7%; NMR: 3.60(brd, 2H. CHzN), 4.0(m,2H, 
OCH2), 6.66 (complex, 1H, furyi-4H), 6.66 and 6.76 (A 2 B 2 pattern, 4H, phenyl-H), 7.04(d, 1H, furyl-3H), 7.48 
(complex, 1H, NH), 7.83(d, 1H, furyl-5H), 8.13(brs, 2H, NHJ and 8.83(s,1H, OH): m/e 354 (M+Hf. 

Example 172 

Using a procedure similar to that described in Example 16 there was obtained 7-amino-2-(2-furyl)-5-[2- 
(34iydroxyphenyI)ethyI]amino-[^ m.p. 190-193°C; microanalysis, found 

C.57.3; H.4.4; N,29-2%; C 16 H 15 N 7 0 2 requires: C.57.0; H.4.4; N.29.1%; NMR: 2.76(t,2H, phenyi-Chfe); 
3.46(m,2H, ChfcN), 6.65(m,1 H, furyl-4H), 6.5-7.2 (complex, 4H, phenyl-H), 7.04(d,1 H, fury!-3H), 7.43(t,1 H, NH), 
7.85(d,1H,furyl-5H), 8.1(brs,2H, NHJ and 9.24(s,1H, OH); m/e 338 (M+H) + . 

Example 173 

Using a procedure similar to that described in Example 1 there was obtained 7-amino-5-(3,5-dimethyl- 
phenoxy^^-furylJII^Altriazolotl^aHI.S^triazine as a crystalline solid from ethanol m.p. 234-236°C; 
microanalysis, found: C.59.2; H,4.1; N,25.8%; C ie H u N 6 0 2 requires: C,59.6; H,4.4; N,26.1%; NMR: 2.28(s,6H, 
CH3), 6.67(d of d, 1H, ftiryMH), 6.82(s,2H, phenyl-2H and phenyI-6H), 6.88(s,1H, phenyl-4H), 7.10(d of d, 1H t 
furyl-3H), 7.90(s,1H, furyl-5H) and 8.95(brs, 2H, NHa); m/e 323 (M+H) + . 

Example 174 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-2-(2-furyI)-5-[(3,4,5- 
Wmethoxyphenyt)nwmyl]amino^ m.p. 221-224°C; microanalysis, 

found: C.54.5; H,4.9; N,24.8%; C 18 H ig N 7 0 4 requires: C.54.4; H.4.8; N,24.7%; NMR: 3.63(s,3H, CH^O), 
3.75(s,6H, 2 x CH3O-), 4.45(d,2H, CHjN), 6.66<m,3H, furyUH and 2 phenyl-H), 7.03(d,1H, furyl-3H), 7.84(d 
of d, 1H,furyI-5H), 7.87(brt, 1H, NH) and 8.15(brs, 2H, NH*), m/e 398 (M+Hf. 

Example 175 

Using a procedure similar to that described in Example 3 there was obtained 7-amino-2-(2-furyI)-5-[(2» 
ethoxyphenyf)methyl]amino-[1 f 2,4]-triazolo[1 f 5-a][1,3,5]triazine f m.p. 243-246°C; microanalysis, found: 
C58.3; H.4.9; N f 28.0%; C 17 H 17 Nt0 2 requires: C.58.1; H.4.8; N,27.9%. NMR: 1.37(t,3H, CH3), 4.07(q,2H, 
CliO), 4.49(d,2H, Ch^N), 6.65(d of d, 1H, furyl-4H), 6.81 -7.01 (m,3H, furyi-3H and 2 phenyl-H), 7.15- 
7.22(m,2H, 2-phenyMH), 7.67(brt, 1H, NH), 7.84(d,1H. furyl-5H), 8.15(brs,2H, NH2); m/e 352 (M+H} + . 
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Example 176 

Using a procedure similar to that described in Example 1 there was obtained 7-amino-2-(2-furyl)-5-I(3,5- 
dimethoxy)phenoxy][1 r 2 f 4]-triazolo[1 r 5-a][1 l 3 f 5]triaztne v m.p. 248-250°C; microanalysis, found: C,54.4; 
5 H.4.0; N,24.0%; C 16 H 14 N604 requires: C.54.2; H,4.0; N,23.7%. NMR: 3.74(s,6H, CH3O), 6.42(m,3H, 3 phenyl- 
H); 6.68(d of d, 1H, furyl-4H), 7.11(d of d t 1H, furyl-3H), 7.89(d of d, 1H. furyl-5H), 8.82-9.09(brd, 2H, NHJ; 
m/e 355 (M+H)+. 

Example 177 

10 

Using a procedure similar to that described in Example 1 there was obtained 7-amino-2-(2-furyl)-5-[(3 I 5- 
difluoro)phenoxy][1 l 2,4]triazolo[1,5-a][1,3,5]tria2ine f m.p. >300°C; microanalysis, found: C, 50.6; H, 2.5; N, 
25.3%; C U H8F 2 N 6 02 requires: C, 50.9; H 2.4; N, 25.4%; NMR: 6.69 (d of d, 1H, foryWH); 7.11-7.16 (m, 4H, 
foryl-3H and 3 phenyl-H); 7.90 (d of d, 1H, fury!-5H); 8.80-9.30 (br d, 2H, NHJ; m/e 331 (M+H) + . 

15 

Example 178 

Using a procedure similar to that described in Example 1 there was obtained 7-amino-2-(2-fury1}-5-[(2,6- 
dich!oro)phenoxy][1 ,2,4]triazo!o[1 ,5-a][1,3 t 5]triazine, m.p. 270-272°C; microanalysis, found: C, 46.7; H 2.9; 
20 N, 21 .7%; CuHeClzNcO^O^J^HsOH requires: C, 46.6; H, Z7; N, 22.0%; NMR: 6.69-6.72 (d of d, 1 H, furyMH); 
7.13-7.16 (d of d, 1H, furyl-3H); 7.35-7.44 (d of d, 1H, phenyl-H}; 7.62-7.67 <d, 2H, 2 phenyl-H); 7.92-7.93 (d 
of d, 1H, furyl-5H); 9.1 1-9.32, (br.d, 2H, NH2); m/e 362 (M) + . 

Example 179 

25 

Using a procedure similar- to that described in Example 3 there was obtained 7-amino-2-(2-furyl)-5-[{3- 
fiuorophenyl)methyl]amino[1 f 2,4]triazolo[1 > 5-a][1 > 3,5]triazine, m.p. 216-218°C; microanalysis, found: C, 
55.7; H, 3.8; N f 30.4; F, 5.5%; C^H^FNtO requires: C, 55.4; H, 3.7; N, 30.1; F, 5.8%; NMR4.50, (d, 2H, CH2N); 
6.66 (d of d, 1H, foryWH); 7.03 (d, 1 H. furyl-3H); 7.1-7.5 (complex, 5H, phenyl-H), 7.84 (d, 1H, furyl-5H); 7.97 
30 (t, 1 H, NH) and 8.1 9 (br s, 2H, NHJ; m/e 326 (M+H)+. 

EXAMPLE 180 

The following illustrate representative pharmaceutical dosage forms containing a compound of formula I, 
35 for example as illustrated in any of the previous Examples, (hereafter referred to as "compound X"), for 



therapeutic or prophylactic use in humans:- 

(a) Tablet mg/ tablet 
Compound X 50 

40 

Lactose Ph. Eur 223.75 

Croscarraellose sodium 6.0 

Maize starch 15.0 

45 Polyvinylpyrrolidone (5% v/v paste) 2.25 

Magnesium stearate 3.0 

50 

(b) Capsule mg/ capsule 

Compound X 10 

Lactose Ph. Eur 488.5 

55 

Magnesium stearate 1.5 



The above formulations may be obtained by conventional procedures well known in the pharmaceutical 
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art The tablets may be enteric coated by conventional means, for example to provide a coating of cellulose 
acetate phthalate. 
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CHEMICAL FORMULAE 

(continued) 
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Claims 

1. A compound of the formula I (set out as the final part of these claims) wherein: 
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Q is a 5-membered heteroaryl optionally bearing 1 or 2 substituents independently selected from (1-4C- 
)aikyf and halogeno; 

R 1 is hydrogen, (1-6C)alkyl, or (1-4C)alkanoyl; 

R 2 (when not as hereinbelow defined together with X) is hydrogen, (3-12C)cycioalkyi, (3-6C)alkeny), 
phenyl(3-6C)alkenyl, tetrafluorophenyl, pentafluorophenyi, 5- or 6-membered heteroaryl, optionally sub- 
stituted (1-6C)alkyJ or optionally substituted phenyl, 

said optionally substituted alkyl being unsubstituted or substituted by one of (3-6C)cycloalkyl, optionally 
substituted 5- or 6-membered heteroaryl, optionally substituted phenyl and a group of formula 
R 10 (CO)„Xb(CO) m in which R 10 (when not as hereinbelow defined together with Xb) is (1-6C)alkyl f (3- 
6C)cycloalkyi, optionally substituted phenyl or optionally substituted phenyl(1 -4C)alkyl t n+m is 0 or 1 , pro- 
vided that when m is 0, X and Xb are separated by at least two carbon atoms, Xb is oxy, thio, sulphinyl, 
sulphonyl or an imino group of formula -NRb in which Rb is hydrogen, (1-6C)alkyl or together with R 10 and 
the adjacent nitrogen atom forms a 4 to 6-membered saturated heterocyclic ring, 

said optionally substituted 5- or 6-membered heteroaryl being unsubstituted or substituted by 1 or 2 of (1- 
4C)aIkyl f (1-4C)alkoxy and halogeno, 

and any of said optionally substituted phenyl being unsubstituted or substituted by (1-4C)alkytenedioxy 
or by 1,2 or 3 of halogeno, cyano, trifiuoromethyl, (1-4C)alkoxycarbonyl, hydroxy, (I^Qalkanoyfoxy, ben- 
zyloxy, halogenobenzyloxy, nitro, and (1-4C)alkyl or alkoxy optionally bearing a group of formula R"CO 
in which R" is (1-4C)a!koxy, (3-6C)alkylarnino, (3-6C)cycloalkylamino or [N-(1-4C)alkyl] [N-(1-4C)dial- 
kylamino(1-4C)alkyl]amino, and sulphamoyl of formula -S0 2 .NR3R 4 in which R 3 and R 4 are independently 
hydrogen or (1-4C)alkyl, or R 3 is hydrogen and R 4 is [(2-5C)a!koxycarbonyl]methyl, carbamoylmethyl or 
IN-{1-4C)sdkylcarbamoyl]methyl; and 

X is oxy, thio, sulphinyl, sulphonyl or an imino group of formula -NRa- in which Ra is hydrogen, (1-6C)alkyl 
or together with R2 and the adjacent nitrogen atom forms a 4 to 6-membered saturated heterocyclic ring; 
and 

A is N or CT in which T is hydrogen or (1-4C)alkyl; 
or a pharmaceutically acceptable salt thereof. 

A compound as claimed in claim 1 wherein Q is a 5-membered heteroaryl optionally bearing 1 or 2 sub- 
stituents independently selected from (1-4C)alkyl and halogeno; X is oxy, thio or an imino group of the 
formula -NRa- in which Ra is hydrogen or (1-6C)alkyl; R 1 is hydrogen, (1-6C)alkyi or (1-4C)a!kanoyl; and 
R 2 is: 

(a) phenyl, pyridyl, isoxazolyl, thiadiazolyl, tetrafluorophenyl, pentafluorophenyi, or phenyl bearing 1, 2 
or 3 substituents independently selected from (1-4C)afkyl, (1-4C)alkoxy, halogeno, cyano, trif- 
iuoromethyl, nitro, benzyioxy, halogenobenzyloxy, hydroxy, and a sulphamoyl group of the formula - 
SQ*NR S R< in which R 3 and R 4 are independently hydrogen or (1-4C)alkyl, or R 3 is hydrogen and R 4 is 
[(2-5C)alkoxycarbonyl]methyl, carbamoylmethyl or [N-(1-4C)alkylcarbamoyI]methyl; 

(b) (1-6C)alkyf, (3-12C)cycloalkyi, (3-6C)cycloalkyl(1-4C)alkyl. furyl, thienyl, phenyl(1-4C)alkyl, 
furyl(1-4C)a!kyl, thienyl(1-4C)alkyl, a furyl, thienyl or phenyl moiety of which may itself optionally bear 
1 or 2 substituents independently selected from (1-4C)aIkyl, (1-4C)alkoxy and halogeno; or 

(c) a group of the formula R5.Xa.CH 2 .CH 2 - in which R* is (1-6C)alkyl or phenyl which latter may optionally 
bear 1 or 2 substituents independently selected from (1-4C)alkyl, (1-4C)alkoxy and halogeno, and Xa 
is oxy, thio, sulphinyl, sulphonyl, imino or N-(1-6C)alkylimino, or in which the group R« Xa- is morpholino. 
thiomorpholino, pyrrolidino, piperidino or azetidino; and 

A is N or CT in which T is hydrogen or (1-4C)alkyl; 
or a pharmaceutically acceptable salt thereof. 

A compound as claimed in claim 1 wherein R 2 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, 
allyl, 3-phenyl-2-trans-propenyl, tetrafluorophenyl, pentafluorophenyi, pyridyl, isoxazolyl, thiadiazolyl, 
optionally substituted (1-6C)alkyl or optionally substituted phenyl, 

said optionally substituted aJkyl being methyl, ethyl, isopropyl, propyl, butyl, sec-butyl or n-pentyl unsub- 
stituted orsubstituted by one of cyclopropyl, furyl, pyridyl, thienyl, optionally substituted phenyl and a group 
of formula R^COJnXbfCO),,, in which R« is methyl, ethyl, n-propyl, cyclohexyl, phenyl or 4-hydroxy benzyl, 
Xb is oxy, thio, sulphinyl, imino, methylimino or, together with R™, piperidino, and n and m are as defined 
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in claim 1, 

and any of said optionally substituted phenyl being unsubstituted or substituted by methylenedioxy or by 
1,2 or 3 of fluoro, chloro or bromo, cyano, trifluoromethyl, methoxycarbonyl, hydroxy, pivaloyloxy, ben- 
5 zyloxy, 4~fiuorobenzyloxy, 4-chIorobenzyIoxy, nitro, methyl, methoxy, ethyl, ethoxy, 2-(t-butoxycar- 

bonyl)ethyl, methoxycarbonyl methyl, methoxycarbonylmethoxy, 2-(methoxycarbonyI)ethyl i n-propylami- 
nocarbonylmethyl, n-propylaminocarbonyimethoxy, cydopentylaminocarbonylethyi, cyclohexylaminocar- 
bonylmethyl, [N-methyl, N,N-dimethylaminoethyl]aminocarbonylmethyl or [N-methyl, N,N-dimethylamh 
noethyl]aminocarbonylmethoxy, -S0 2 NH 2 or -S02N(CH 3 ) 2 , 

10 

or R 2 together with X forms morpholino, thiomorpholino, pyrrolidine piperidino or azetidino. 

4. A compound as claimed in any one of claims 1 to 3 wherein R 2 is phenoxy, ethoxy, 4-chlorophenoxy, ben- 
zyloxy, 4-benzyloxyphenoxy, 4-(4-chlorobenzyloxy)phenoxy, 4-hydroxyphenoxy, 4-methoxyphenoxy, 3- 

15 fluorophenoxy, 2-phenylethoxy, 2-phenoxyethoxy, 2-methoxyethoxy, 4-cyanophenoxy, butoxy, 

3-methoxyphenoxy, 2-methoxyphenoxy, 2-fluorophenoxy, allyioxy, 2-(phenyIthio)ethoxy, 4-fluorophe- 
noxy, 2-cyanophenoxy, [1,2]isoxazo!-3-yloxy, pyrid-3-yloxy, [1,2,5]thiadiazol-3-yloxy, thiophenoxy, cyc- 
lopentylthio, (2-furylmethyl)thio, methylthio, 2-methoxyphenylthio, benzylthio, cydohexylamino, 
propylamino, anilino, allylamino, benzyl amino, methyl amino, ethylamino, isopropylamino, butylamino, (2- 

20 phenylethyl)amino, [SH1-phenylethyl)amino and (2-dimethylaminoethyl)amino, or together with X, pyrroli- 

dine or morpholino. 

5. A compound as claimed in any one of claims 1 to 4, wherein Q is furyl, thienyl, oxazolyl, thiazolyl, isoxazolyl 
or isothiazolyl, which may optionally bear 1 or 2 substituents independently selected from methyl, ethyl, 

25 fluoro, chloro and bromo. 

6. A compound as claimed in claim 5, wherein Q is 2-furyl. 

7. A compound as claimed in any one of claims 1 to 6, wherein R 1 is hydrogen, methyl, ethyl, propyl or butyl, 
so formyl, acetyl or propionyl. 

8. A compound as claimed in any one of claims 1 to 7, wherein A is hydrogen or CH. 

9. A compound as claimed in any one of claims 1 to 8, wherein X is oxy, thio, imino, methyiimino or, together 
35 with R 2 morpholino, thiomorpholino, pyrrolidine piperidino or azetidino. 

10. A compound as claimed in claim 1 , wherein: 
Q is furyl; 

R 1 is hydrogen or acetyl; 

40 R 2 Is cyctopentyl, cyclohexyl, tetrafluorophenyl, pentafluorophenyl, pyridyl. thiadiazolyl, (4~6C)alkyl, 

optionally substituted phenyl(1-2C)alkyl, optionally substituted phenyl, furylmethyl or pyrtdylmethyl, 
any of said optionally substituted phenyl being unsubstituted or substituted by methylenedioxy, or by one 
of fluoro, chloro, cyano, trifluoromethyl, methoxy rarbonyl, hydroxy, pivaloyloxy, nitro, methyl, methoxy, t- 
butoxycarbonylethyl and sulphamoyl; 

45 X is oxy or imino; A is N or CT in which T is hydrogen; or a pharmaceutical^ acceptable salt thereof. 

11. A compound selected from: 
7-amino-2-(2-furyi)-5-phenoxy-[1 ,2,4]triazolo[1 ,5-a][1 ,3,6]triazine; 
7-amino-2-(2-furyl)-5-(propylamino)-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 

so 7-amino-2-(2-furyl)-5-phenoxy-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 

7-amino-5-(3-fluorophenoxy)-2-(2-furyl)-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 

7-amino-5-butoxy-2-(2-furyl)-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 

7-amino-2-(2-furyl)-5-(3-methoxyphenoxyH1 ,2,4]triazoio[1 ,5-a][1 ,3,5]triazine; 

5-alIyloxy-7-am!no-2-(2-fuiyiH1 ,2,4]triazoIo[1 ,5-a][1 ,3,5]triazine; 
55 7-amino-5-(2-cyanophenoxy)-2-(2-furylH1 ,2,4)triazolo-[1 ,5-a](1 ,3,5]triazine; 

7-amino-2-(2-furyl)-5-phenylamino-[1,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 

7-amino-5-butylamino-2-(2-furylH1 ,2,4]triazolo[1 ,5-aH1 ,3,5]triazine; 

7-amino-5-isobutylamino-2-(2-furylH1 ,2,4]triazolo[1 ,5-a][1 ,3.5]triazine; 
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7-amino-5-benzylthio-2-(2- furyl)-[1 ,2.4)triazolo[1 ,5-a]-[1 .3,5]triazine; 
7-amino-5-(2-fluoroben2yl)amino-2-{2-furylH1 ,2,4-]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-5-[2-[4-(2-t-butoxycarbony^ , 2,4]triazolo-[1 ,5-a][1 ,3,5]triaz 

ine; 

5 7^mino-2-(2-furyl)-5-[2-{4-hydroxyphenyl)ethy!)amino-[1 ,2,4]-triazolo [1 ,5-a][1 ,3,5]triazine; 

7-amino-2-(2-fur^)-5-[2-(4-pivalov^^ 

7^mino-2-(2-fur^)-5^3-methylphenoxyH1,2,4]triazolo[1 ,5-aJ[1 ,3,5]triazine; 
7-amino-2-(2-furyl)-5-(2-methylpropyloxy)-I1 ,2,4]triazoIo[1 ,5-a][1 ,3,5]triazine; 
7-acetyIamino-2-(2-furyl)-5-phenoxy-I1 ,2 f 4]-triazolo[1 ,5-a][1 ,3,5]triazine; 
10 7-amino-2-(2-furyl)-5-[2-(4-hydroxyph 
7-amino-5-(2-[ethtfsulphinyl]etho 

7^mino-5^dohexyiamino-2-(2-furyi)pyrazoIo[2,3-a][1,3,5]triazine; 

7^mino-2-(2-furyl)-5Kphenylthio)pyrazolo[2,3-a]t1 t 3]5]triazine; and pharmaceutically acceptable salts 
thereof. 

15 

12. A process for the manufacture of a compound of formula I or a pharmaceutically acceptable salt thereof 
as claimed In claim 1, which is characterised in that 

(a) a compound of the formula III in which Z is a suitable leaving group is reacted with a compound of 
the formula R 2 .XH; 

20 (b) for a compound of formula I in which X is thio or oxy, a compound of the formula V is reacted at 

elevated temperature with a compound of formula VII in which X is thio or oxy; 

(c) for a compound of formula I in which A is N, a [l^ltriazoIofrS-aftlASltriazine derivative of the 
formula VIII is rearranged; 

(d) for a compound of formula I in which R 2 is hydroxyphenyl, a corresponding derivative of formula I 
25 in which the hydroxy group is protected, is deprotected; 

(e) for a compound of formula I in which A is N and R 1 is hydrogen or(1-6C)a!kyl, a compound of formula 
X in which Za is a suitable leaving group is reacted with a compound of formula R 1 NH 2 ; 

whereafter, when a pharmaceutically acceptable salt is required, a compound of formula I is reac- 
ted with the appropriate acid or base affording a physiologically acceptable ion, or by any other con- 
30 ventional salt formation procedure; 

when a compound of formula I in which any of X, Xa and Xb is sulphinyl or sulphonyl is required, 
oxidising a corresponding compound of formula I in which X, Xa or Xb is thio or sulphinyl respectively; 

when a compound ot formula I in which R 1 is (1-6C)alkyl or (1-4C)alkanoyl is required, the cor- 
responding compound of formula I in which R 1 is hydrogen is alkylated or acylated; 
35 when a compound of formula I in which R 2 is an (1-4C)alkanoyloxyphenyl or (1-4C)alkanoyloxy- 

phenyl(i-6C)alkyl, acylating a corresponding compound of formula I in which R 2 is an hydroxyphenyl 
orhydroxyphenyl(1-4C)alkyl; and 

when an optically active form of a chiral compound of formula I is required, either one of proces- 
ses (a)-(e) above may be carried out using the appropriate optically active starting materia) or else a 
40 racemic form may be resolved; and 

wherein A, R 1 , R 2 X and Q have any of the meanings given in claim 1; and wherein the chemical 
formulae referred to by Roman numerals are set out as the final part of these claims. 

13. A pharmaceutical composition, which comprises a compound of formula I, or a pharmaceutically accept- 
45 able salt thereof, in admixture or together with a pharmaceutically acceptable diluent or carrier. 

14. A compound of formula V (set out hereinafter) wherein A is N and Q is as defined in claim 1 2, or an acid 
addition salt thereof. 

so 15. A compound of formula VIII (set out hereinafter) wherein Q, R\ R 2 and X are as defined in claim 12. 

16. A compound of formula X (set out hereinafter) wherein Q, R 2 X and Za are as defined in claim 12. 

AND WHEREIN, IN THE AFORESAID CLAIMS, THE CHEMICAL STRUCTURES ARE AS FOLLOWS:- 
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CHEMICAL FORMULAE 



...a..a>« i i.v« 



ft* N 




Claims for the following Contracting State: GR 

1. A process for the manufacture of a compound of the formula I (set out as the final part of these claims) 
wherein: 

Q is a 5-membered heteroaryi optionally bearing 1 or 2 substituents independently selected from (1-4C- 
)alkyl and halogeno; 

R 1 is hydrogen, (1-6C)alkyl, or (1-4C)alkanoyl; 

R2 (when not as hereinbelow defined together with X) is hydrogen, (3-12C)cycloalkyl. (3-6C)alkenyi, 
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phenyl(3-6C)aIkenyi, tetrafluorophenyl, pentafluorophenyl, 5- or 6-membered heteroaryl, optionally sub- 
stituted (1-6C)alkyi or optionally substituted phenyl, 

said optionally substituted alkyl being unsubstituted or substituted by one of (3-6C)cycloalkyl, optionally 
substituted 5- or 6-membered heteroaryl, optionally substituted phenyl and a group of formula 
R^COJnXbfCO)!,, in which R«> (when not as hereinbelow defined together with Xb) is (l-BCJalkyl, (3- 
6C)cycloalkyl, optionally substituted phenyl or optionally substituted phenyl(1-4C)alkyl, n+m is 0 or 1, pro- 
vided that when m is 0, X and Xb are separated by at least two carbon atoms, Xb is oxy, thio, sulphinyl, 
sulphonyl or an imino group of formula -NRb in which Rb is hydrogen, (1-6C)alkyl or together with R 10 and 
the adjacent nitrogen atom forms a 4 to 6-membered saturated heterocyclic ring, 

said optionally substituted 5- or 6-membered heteroaryl being unsubstituted or substituted by 1 or 2 of (1- 
4C)alkyf, (1-4C)aIkoxy and halogeno, 

and any of said optionally substituted phenyl being unsubstituted or substituted by (1-4C)alkylenedioxy 
or by 12 or 3 of halogeno, cyano, trifluoromethyl, (1-4C)alkoxycarbonyl, hydroxy, (1-4C)aikanoyloxy, ben- 
zyloxy, halogenobenzyloxy, nitro, and (1-4C)aIkyl or alkoxy optionally bearing a group of formula R 11 CO 
in which R" is (1-4C)alkoxy f (3-6C)alkylamino, (3-6C)cycloalkylamino or [N-(1-4C)alkyl] [N-(1-4C)dial- 
kylamino(1-4C)alkyi]amino, and sulphamoyl of formula -S(>2.NR 3 R« in which R 3 and R 4 are independently 
hydrogen or (1-4C)alkyl, or R 3 is hydrogen and R 4 is [(2-5C)alkoxycarbonyi]methyl, carbamoylmethyl or 
[N-(1-4C)alkyIcarbamoyl]methyl; and 

X is oxy, thio, sulphinyl, sulphonyl or an imino group of formula -NRa- in which Ra is hydrogen, (1-6C)alkyI 
or together with R 2 and the adjacent nitrogen atom forms a 4 to 6-membered saturated heterocyclic ring; 
and 

A is N or CT in which T is hydrogen or (1-4C)alkyi; 

or a pharmaceutically acceptable salt thereof, which is characterised in that 

(a) a compound of the formula III in which 2 is a suitable leaving group is reacted with a compound of 
the formula R*XH; 

(b) for a compound of formula I in which X is thio or oxy, a compound of the formula V is reacted at 
elevated temperature with a compound of formula VII in which X is thio or oxy; 

(c) for a compound of formula I in which A is N, a [I^Jtriazolo^.S-atfl.^triazine derivative of the 
formula VIII is rearranged; 

(d) for a compound of formula I in which R 2 is hydroxyphenyl, a corresponding derivative of formula I 
in which the hydroxy group is protected, is deprotected; 

(e) for a compound of formula I in which A is N and R 1 is hydrogen or (1-6C)alkyl, a compound of formula 
X in which 2a is a suitable leaving group is reacted with a compound of formula R 1 NH 2 ; 

whereafter, when a pharmaceutically acceptable salt is required, a compound of formula I is reac- 
ted with the appropriate acid or base affording a physiologically acceptable ion, or by any other con- 
ventional salt formation procedure; 

when a compound of formula I in which any of X, Xa and Xb is sulphinyl or sulphonyl is required, oxidising 
a corresponding compound of formula I in which X, Xa or Xb is thio or sulphinyl respectively; 
when a compound of formula I in which R* is (1-6C)alkyl or (1-4C)alkanoyl is required, the corresponding 
compound of formula I in which R 1 is hydrogen is alkylated or acyiated; 

when a compound of formula I in which R 2 is an (1«4C)alkanoyloxyphenyI or(1-4C)a!kanoyloxyphenyi(1- 
6C)alkyl t acylating a corresponding compound of formula I in which R 2 is an hydroxyphenyl or hyd- 
roxyphenyl(1-4C)aIkyl; and 

when an optically active form of a chiral compound of formula I is required, either one of proces- 
ses (a)-(e) above may be carried out using the appropriate optically active starting material or else a 
racemicform may be resolved; and 

wherein A, R 1 , R 2 X and Q have any of the meanings given above; and wherein the chemical formulae 
referred to by Roman numerals are set out as the final part of these claims. 

A process as claimed in part (a) of claim I wherein the leaving group is (1-6C)alkylsulphonyl, phenoxy, 
chloro or bromo, and the reaction is carried out under basic conditions at a temperature in the range 10 
to 120°C in the presence of a suitable solvent or diluent such as acetonitrile, ethanol, tetrahydrofuran, 1 ,2- 
dimethoxyethane, t-butyl methyl ether or N,N-dimethyiformamide. 

A process as claimed in part (b) of claim 1 wherein the reaction is performed at a temperature in the range 
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60 to 200°C. 

4. A process as claimed in part (c) of claim 1 wherein the compound of formula VIII is rearranged by heating 
at a temperature in the range 60 to 1 40°C in the presence of a suitable solvent or diluent such as ethanol, 
2-propanol or butanol. 

5. A process as claimed in part (d) of claim 1 wherein the protecting group is a benzyl group which is removed 
by hydrogenation in the presence of a suitable catalyst and a suitable inert diluent or solvent such as 
methanol, ethanol or t-butyl methyl ether at or about ambient temperature. 

6. A process as claimed in part (e) of claim 1 wherein R 2 X and Za are phenoxy and the reaction is performed 
at a temperature in the range 0 to 100°C in the presence of a solvent such as ethanol or tetrahydrofuran. 

7. A process as claimed in any one of claims 1 to 6 wherein R 2 is cyclopropyl, cyclobutyl, cydopentyi, cyc- 
lohexyl, norbornyl, allyl, 3-phenyl-2-trans-propenyf, tetrafluorophenyl, pentafiuorophenyi, pyridyi, iso- 
xazolyl, thiadiazolyl, optionally substituted (1-6C)alkyl or optionally substituted phenyl, 

said optionally substituted alkyl being methyl, ethyl, isopropyl, propyl, butyl, sec-butyl or rvpentyl unsub- 
stituted orsubstituted by one of cyclopropyl, furyl, pyridyl, thienyl, optionally substituted phenyl and a group 
of formula R 10 (CO) n Xb(CO) m in which R 10 is methyl, ethyl, n-propyl, cyclohexyl, phenyl or 4-hydroxybenzyl, 
Xb is oxy, thio, sulphinyl, imino, methylimino or, together with R 10 , piperidino, and n and m are as defined 
in claim 1, 

and any of said optionally substituted phenyl being unsubstituted or substituted by methylenedioxy or by 
1,2 or 3 of fluoro, chloro or bromo, cyano, trifluoromethyl, methoxycarbonyl, hydroxy, pivaloyloxy, ben- 
zyloxy, 4-fluorobenzyioxy, 4-chlorobenzyloxy, nitro, methyl, methoxy, ethyl, ethoxy, 2-(t-butoxycar- 
bonyl)ethyl, methoxycarbonylmethyl, methoxycarbonylmethoxy, 2-{methoxycarbonyl)ethyl, n-propylami- 
nocarbonylmethyl, n-propyiaminocaroonylmethoxy, cyclopentylaminocarbonyl ethyl, cydohexylaminocar- 
bonylmethyl, [N-methyl, N,N-dimethylaminoethyl]aminocarbonylmethyl or [N-methyl, N.N-dimethyiami- 
noethyljaminocarbonylmethoxy, -S0 2 NH 2 or -S02N(CH 3 ) 2 , 

or R 2 together with X forms morpholino, thiomorpholino, pyrrolidino, piperidino or azetidino. 

8. A process as claimed in anyone of claims 1 to 7, wherein Q is furyl, thienyl, oxazoly), thiazolyi, isoxazolyl 
or isothiazolyl, which may optionally bear 1 or 2 substituents independently selected from methyl, ethyl, 
fluoro, chloro and bromo. 

9. A process as claimed in claim 8, wherein Q is 2-furyl. 

10. A process as claimed in any one of claims 1 to 9, wherein R 1 is hydrogen, methyl, ethyl, propyl or butyl, 
formyl, acetyl or propionyl. 

11. A process as claimed in any one of claims 1 to 1 0, wherein A is hydrogen or CH. 

12. A process as claimed in any one of claims 1 to 1 1 , wherein X is oxy, thio, imino, methylimino or, together 
with R 2 morpholino, thiomorpholino, pyrrolidino, piperidino or azetidino. 

13. A process as claimed in anyone of claims 1 to 6 wherein the compound of formula I which is manufactured 
is selected from: 

7-amino-2-(2-furyl)-5-phenoxy-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-2-(2-furyl)-5-(propylaminoH1.2 f 4]triazolo[1 ,5-a][1 .3,5]triazine; 
7-amino-2-(2-furyl)-5-phenoxy-[1 ,2,4]triazolo[1 ,5-a][t ,3,5]triazine; 
7-amino-5-(3-fluorophenoxy)-2-(2-fu^^ 
7-amino-5.butoxy-2-(2-furylH1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-2-(2-furyl)-5-(3-methoxyphenoxyH1 2 ,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
5-allyloxy-7-amino.2-(2-fijryIH1 ,2,4]triazoIo[1 ,5-a][1 ,3,5]triazine; 
7-amino-5^2-cyanophenoxy)-2-(2-furyIHl f 2,4]triazolo-[1,5-a][1,3,5]tri^ 
7-amino-2-(2-furyl)-5-phenylamino-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
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7-amino-5-butylamino-2-(2-furylH1 ,2,4]triazolo[1 ,5-aH1,3,5]triazine; 
7-amino-5-isobutyiamino-2-(2-furylH1 f 2,4]triazolo[1 , 5-a][1 , 3,5]triazine; 
7^mino.5-benzylthio.2-(2-furylH1 ,2,4]triazolo[1 ,5-a]-[1 ,3,5]triazine; 
7«^mino-5-(2-fiuoroben2yl)amino-2-(2-furyl)-I1 ,2,4-]triazolo[1 ,5-a][1 ,3,5]triazine; 
7^mirro-5-[2-[4-(2-t-butoxy^ ,2 t 4)triazo]o-[1 ,5-a][1 ,3,5]tria2 

ine; 

7-amino-2«(2-furyl)-5-[2-(4.hydroxyphenyl)ethyl]amjno-[1 f 2 f 4]-triazolo [1 ,5-a][1 ,3,5]triazine; 
7^mino-2-(2-furyl).5-[2-(4-pivaloyloxyphenyi)ethyl]amino-[1 ,2,4]triazolo[1 , 5-a][1 ,3, 5]triazine; 
7-amino-2-{2-fijry!)-5-(3-methyIphenoxyH1 t 2 f 4]triazolo[1 ,5-a][1 f 3 t 5]triazine; 
7-amino-2-(2-furyl)-6-(2-mettiylpropyloxy)^ ,2,4]triazolo[1 ,5-a][1 f 3,5]triazine; 
7-acetylamino-2-(2-furyI)-5-phenoxy-[1 ,2,4]-triazolo[1 ,5-a][1 ,3,5]triazine; 
7^mino-2^2-furyl)-6-[2-(4-hydroxyphenylethyl]-amino[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7^mino-5-(2-[ethylsulphinyl]emoxy^ 

7^mino-5^dohexyiamino-2^2-fuiyl)pyrazolo[2,3-a][1 > 3 l 5]triazine; 
7^mino-2-(2-turyl)-5-(pheny!thio)pyrazoloI2 f 3-a][1 Aqtriazine; and 
pharmaceutically acceptable salts thereof. 

14. A compound of formula V (set out hereinafter) wherein A is N and Q is as defined in claim 1, or an acid 
addition salt thereof. 

15. A compound of formula VIII (set out hereinafter) wherein Q, R 1 , R* and X are as defined in claim 1. 

16. A compound of formula X (set out hereinafter) wherein Q, R* X and Za are as defined in claim 1. 
AND WHEREIN, IN THE AFORESAID CLAIMS, THE CHEMICAL STRUCTURES ARE AS FOLLOWS:- 
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CHEMICAL FORMULAE 



J** N.l.' 




Claims for the following Contracting State: ES 

1. A process for the manufacture of a compound of the formula I (set out as the final part of these claims) 
wherein: 

Q is a 5-membered heteroaryl optionally bearing 1 or 2 substituents independently selected from (1-4C- 
)alky! and halogeno; 

Ri is hydrogen, (1-6C)alkyl, or(1-4C)aikanoyl; 
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R 2 (when not as herelnbelow defined together with X) is hydrogen, (3-12C)cyc!oalkyl, (3-6C)alkenyl, 
phenyl(3-6C)alkenyl, tetrafluorophenyi, pentafiuorophenyi, 5- or 6-membered heteroaryl, optionally sub- 
stituted (1-6C)alkyl or optionally substituted phenyl, 

said optionally substituted alkyi being unsubstituted or substituted by one of (3-6C)cycloalkyl, optionally 
substituted 5- or 6-membered heteroaryl, optionally substituted phenyl and a group of formula 
R^COJnXtKCO),,, in which R™ (when not as hereinbelow defined together with Xb) is (1-6C)alkyl, (3- 
6C)cycloalkyl, optionally substituted phenyl or optionally substituted phenyl(1 -4C)aIkyl, n+m is 0 or 1 , pro- 
vided that when m is 0, X and Xb are separated by at least two carbon atoms, Xb is oxy, thio, sulphinyl, 
sulphonyl or an imino group of formula -NRb in which Rb is hydrogen, (1-6C)a!kyl or together with R™ and 
the adjacent nitrogen atom forms a 4 to 6-membered saturated heterocyclic ring, 

said optionally substituted 5- or 6-membered heteroaryl being unsubstituted or substituted by 1 or 2 of (1- 
4C)alkyl, (1-4C)alkoxy and halogeno, 

and any of said optionally substituted phenyl being unsubstituted or substituted by (1-4C)alkylenedioxy 
or by 1,2 or 3 of halogeno, cyano, trifluoromethyi, (1-4C)alkoxycarbonyl, hydroxy, (1-4C)aikanoyIoxy, ben- 
zyioxy, halogenobenzyloxy, nitro, and (1-4C)alkyI or alkoxy optionally bearing a group of formula R 11 CO 
in which R 11 is (1-4C)alkoxy t (3-6C)alkylamino, (3-6C)cycloaIkylamino or [N-(1-4C)alkyI] [N-(1-4C)dial- 
kyiamino(1-4C)alkyl]amino, and sulphamoyl of formula -S02.NR 3 R« in which R 3 and R 4 are independently 
hydrogen or (1-4C)aIkyl. or R 3 is hydrogen and R 4 is [(2-5C)alkoxycarbonyi]methyl t carbamoylmethyl or 
JN-{1-4C)aIkyIcarbamoyI]methyl; and 

X is oxy, thio, sulphinyl, sulphonyl or an imino group of formula -NRa- in which Ra is hydrogen, (1-6C)aikyl 
or together with R2 and the adjacent nitrogen atom forms a 4 to 6-membered saturated heterocyclic ring; 
and 

A is N or CT in which T is hydrogen or (1-4C)alkyI; 

or a pharmaceutically acceptable salt thereof, which is characterised in that 

(a) a compound of the formula III in which 2 is a suitable leaving group is reacted with a compound of 
the formula R 2 XH; 

(b) for a compound of formula I in which X is thio or oxy, a compound of the formula V is reacted at 
elevated temperature with a compound of formula VII in which X is thio or oxy; 

(c) for a compound of formula I in which A is N, a [1^,4]triazoloI4,3-a][1,3,5]triazine derivative of the 
formula VIII is rearranged; 

(d) for a compound of formula I in which R 2 is hydroxyphenyl, a corresponding derivative of formula I 
in which the hydroxy group is protected, is deprotected; 

(e) for a compound of formula I in which A is N and R 1 is hydrogen or (1-6C)alkyl, a compound of formula 
X in which 2a is a suitable leaving group is reacted with a compound of formula R 1 NH 2 ; 

whereafter, when a pharmaceutically acceptable salt is required, a compound of formula I is reac- 
ted with the appropriate acid or base affording a physiologically acceptable ion, or by any other con- 
ventionaJ saJt formation procedure; 

when a compound of formula I in which any of X, Xa and Xb is sulphinyl or sulphonyl is required, 
oxidising a corresponding compound of formula I in which X, Xa or Xb is thio or sulphinyl respectively; 

when a compound of formula I in which R 1 is (1-6C)alkyl or (1-4C)alkanoyl is required, the cor- 
responding compound of formula I in which R 1 is hydrogen is alkylated or acylated; 

when a compound of formula I in which R 2 is an (1-4C)aJkanoyloxyphenyI or (1-4C)aikanoyloxy- 
phenyl(1-6C)alkyl, acylating a corresponding compound of formula I in which R 2 is an hydroxyphenyl 
or hydroxyphenyI(1-4C)alkyl; and 

when an optically active form of a chiral compound of formula I is required, either one of proces- 
ses (aHe) above may be carried out using the appropriate optically active starting material or else a 
racemic form may be resolved; and 

wherein A, R 1 , R 2 , X and Q have any of the meanings given above; and wherein the chemical formulae 
referred to by Roman numerals are set out as the final part of these claims. 

A process as claimed in part (a) of claim 1 wherein the leaving group is (1-6C)alkylsulphonyI, phenoxy, 
chloro or bromo, and the reaction is carried out under basic conditions at a temperature in the range 10 
to 120°C in the presence of a suitable solvent or dBuent such as acetonitrile, ethanol, tetrahydrofuran, 1 ,2- 
dimethoxyethane, t-butyl methyl ether or N,N-dimethylformamide. 
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3. A process as claimed in part (b) of claim 1 wherein the reaction is performed at a temperature in the range 
60 to 200°C. 

4. A process as claimed in part (c) of claim 1 wherein the compound of formula VIII is rearranged by heating 
at a temperature in the range 60 to 140°C in the presence of a suitable solvent or diluent such as ethanol, 
2-propanol or butanol. 

5. A process as claimed in part (d) of claim 1 wherein the protecting group is a benzyl group which is removed 
by hydrogenation in the presence of a suitable catalyst and a suitable inert diluent or solvent such as 
methanol, ethanol or t-butyl methyl ether at or about ambient temperature. 

6. A process as claimed in part (e) of claim 1 wherein R 2 X and 2a are phenoxy and the reaction is performed 
at a temperature in the range 0 to 100°C in the presence of a solvent such as ethanol or tetrahydrofuran. 

7. A process as claimed in any one of claims 1 to 6 wherein R 2 is cyclopropyl, cyctobutyl, cyclopentyf, cyo 
lohexyl, norbornyi, allyl, 3-phenyl-2-trans-propenyl, tetrafluorophenyl, pentafluorophenyl, pyridyl, iso- 
xazolyl, thiadiazolyl, optionally substituted (1-6C)alkyl or optionally substituted phenyl, 

said optionally substituted alky! being methyl, ethyl, tsopropyl, propyl, butyl, sec-butyl or n-pentyt unsub- 
stituted orsubstituted by one of cyclopropyl, furyl, pyridyl, thienyl, optionally substituted phenyl and a group 
of formula R^COJnXbfCO),,, in which R 10 is methyl, ethyl, n-propyl, cydohexyl, phenyl or 4-hydroxybenzyl, 
Xb is oxy, thio, sulphinyl, imino, methylimino or, together with R 10 , piperidino, and n and m are as defined 
in daim 1, 

and any of said optionally substituted phenyl being unsubstituted or substituted by methyl enedioxy or by 
1,2 or 3 of fluoro, chloro or bromo, cyano, trifluoromethyl, methoxycarbonyl, hydroxy, pivaloyloxy, ben- 
zyloxy, 4-fluorobenzyloxy, 4-chtorobenzyloxy, nitro, methyl, methoxy, ethyl, ethoxy, 2-(t-butoxycar- 
bonyljethyl, methoxycarbonyimethyl, methoxy carbonylmeth oxy, 2-(methoxycarbonyI)ethyl, n-propylami- 
nocarbonylmethyl, n-propylaminocarbonylmethoxy, cyclopentylaminocarbonylethyl, cyclohexylaminocar- 
bonylmethyl, [N-methyl, N,N-dimethylaminoethyl]aminocarbonyImethyl or [N-methyl, N,N^limethylami- 
noethyl]aminocarbonylmethoxy, -S0 2 NH 2 or -SOjNfCHsfe, 

or R 2 together with X forms morpholino, thiomorpholino, pyrrolidino, piperidino or azetidino. 

8. A process as claimed in any one of claims 1 to 7, wherein Q is furyl, thienyl, oxazolyl, thiazolyl, isoxazolyl 
or isothiazolyi, which may optionally bear 1 or 2 substituents independently selected from methyl, ethyl, 
fluoro, chloro and bromo. 

9. A process as claimed in claim 8, wherein Q is 2-furyl. 

10. A process as claimed in any one of claims 1 to 9, wherein R 1 is hydrogen, methyl, ethyl, propyl or butyl, 
formyl, acetyl or propionyl. 

11. A process as claimed in any one of claims 1 to 1 0, wherein A is hydrogen or CH. 

12. A process as claimed in any one of claims 1 to 1 1 , wherein X is oxy, thio, imino, methylimino or, together 
with R 2 morpholino, thiomorpholino, pyrrolidino, piperidino or azetidino. 

13. A process as claimed in any one of claims 1 to 6 wherein the compound of formula I which is manufactured 
is selected from: 

7-amino-2-(2-furyl)-5-phenoxy-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-2-(2-furyl)-5-(propylaminoH1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-2-(2-furyl)-5-phenoxy-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-5-(3-fluorophenoxy)-2-(2-furylH1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-5-butoxy-2-(2-furyl)-[1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-2-(2-furyl)-5-(3-methoxyphenoxyH1 ,2,4]triazolo[1 , 5-a][1 ,3,5]triazine; 
5-allyloxy-7-amino-2-<2-furyl)-p ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-5-(2-cyanophenoxy)-2-(2-furyl)-[1 ,2,4]triazolo-I1 ,5-a][1 ,3,5]triazine; 
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7-amino-2-(2-furyI>-5-phenylamino-[1 f 2,4]triazolo[1 ,5-a][1 f 3,5]tria2ine; 
7-amino-5-buty)amino-2-(2-furylH1.2,4]tria20lo[1 ,5-a]-[1 .3,5]triazine; 
7-amino-5-isobutylamino«2-(2-furylH1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-amino-5-benzylthio-2-(2-fuiyl)-[1 ,2,4]triazolo[1 ,5-a]-[1 ,3,5Jtriazine; 
7-amino-5-(2-fluorobenzyl)amino-2-(2-furylH1 t 2,4-]triazolo[1 ,5-a][1 ,3.5]triazine; 

7^mina-5-[2-[4-(24-butoxycarbonylethyl)phenyl]ethylamino]-2-(2-furylH1 ,2,4]triazo!o-[1 ,5-a][1 ,3,5]triaz 
ine; 

7^mino-2-(2-furyl)-5-t2-(4-hydroxyphenyl)ethyl]amino-[1 ,2,4]-triazo!o [1 ,5-a][1 ,3,5]triazine; 
7^mino-2-(2-furyl)-5-[2-^ 

7-amino-2-(2-furyl)-5-(3-methyiphenoxy)-[1 ,2,4]triazolo[1 ,5-a][1 ,3 f 5Jtriazine; 
7-amino-2-(2-furyi)-5-(2-methylpropyloxyH1 ,2,4]triazolo[1 ,5-a][1 ,3,5]triazine; 
7-ai*tyiamino-2-(2^ryl)-5-phe^ 

7-amino-2-<2-ftjryl)-5-[2-(4-hydroxyphenylethyI]-amino[1 ,2,4]triazo!o[1 ,5-a][1 ,3, 5]triazine; 
7^mino-5-(2-[ethylsu!phinylte^ 

7^mino-5^dohexylamino-2^2-fu^ 7-amino-2-(2-fury!)-5-(phenyl- 
thio)pyrazdoI2,3-a][1,3,5]triazine; and pharmaceutically acceptable salts thereof. 

AND WHEREIN, IN THE AFORESAID CLAIMS, THE CHEMICAL STRUCTURES ARE AS FOLLOWS:- 
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